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IF YOU ARE LOOKING 
FOR AN UP-TO-DATE COMPRESSOR 


OF SMALL OR LARGE SIZE 


WE CAN FURNISH IT 


WRITE US FOR CATALOG 





FRANKLIN CORLISS AIR COMPRESSOR. 
Compound Steam Cylinders and Two-Stage Air Cylinders. 
(Separate Intercooler not shown). 


CHICAGO PNEUMATIC TOOL CO. 


CHICAGO LONDON NEW YORK 


Compressor Works : : FRANKLIN, PENNA. 
Branch offices in Principal Cities of the U. S. 











Published by THE COMPRESSED AIR MAGAZINE CO., Easton, Pa. 
NEW YORK, Bowling Green Building LONDON, 165 Queen Victoria Street 


Classified Buyers’ Guide, Page 12. Index to Advertisers, Page 8. 
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LUBROLEINE OILS 


The world’s standard lubricants for machinery propelled by compressed air. 
Lubroleine-Air-Cylinder Oil, Lubroleine-B-Steam Cylinder Oil, 


(non-carbonizing) ° e ° 
Lubroleine Air Drill Oil, Lubroleine Steam Drill Oil, 
Lubroleine-B-Engine Oil, 


(for compressor bearings and electric air drills). 
Write for prices and full information. 





Fiske Brothers Refining Company 


ESTABLISHED 1870 
New York, U. S. A. 


Cable Address: ‘‘LUBROLEINE.”’ 





Goodrich Hose 


FOR MECHANICAL USE 


Air Drill Hose 
Steam Hose 
Pneumatic Tool Hose 


Distinguished by 


The Mark Et of Quality 


& 


MANUFACTURED BY 


Ghe B. F. Goodrich Co., AKron, Ohio 


CHICAGO PHILADELPHIA BOSTON ST. LOUIS DENVER DETROIT 
KANSAS CITY MINNEAPOLIS PITTSBURG ATLANTA 
CLEVELAND PARIS LONDON 


Our Products are also handled in 
NEW YORK by BUFFALO 


THE B. F. GOODRICH COMPANY OF NEW YORK 


and in 
SAN FRANCISCO LOS ANGELES SEATTLE 
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The Isbell Vanner 


Is being adopted by all modern concentrating mills 
where up-to-date equipment and close saving, combined 
with economy of operation, are sought for. 








altace, ee 


PATENT APPLIED FOR 





The Isbell Vanner is as far in advance, from both a mechanical 
and metallurgical standpoint, of the present type of vanning 


machines. as the present day percussion table is ahead of the old 
Gilpin County Bumper. 


Adopted by one of the largest concentrating plants now in course 
of construction. 


Send for Bulletin No. 700. 


THE GALIGHER 
MACHINERY COMPANY 


Manufacturers and Sole Agents 


J. E. GALIGHER, Manager SALT LAKE CITY, UTAH 


RRL SS EAP SENT Re oe 
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Air Compressors 
of “Class.” 


You can rely on Sullivan compressors to run 
quietly and smoothly, to run at the highest 
efficiency attainable with given types and con- 
ditions, and to run all the time, because Sullivan 
Standards of engineering and workmanship in- 
sure nothing less than the best.service. They 
are compressors of “Class.’’ 





Corliss Tandem. 


Catalogue 958 





ROCK DRILLS AIR HAMMER DRILLS 
COAL CUTTERS CHANNELERS 


Sullivan Machinery Co. 














Butte, Mont. 150 MICHIGAN AVENUE Paris, France 
Birmingham, Ala, ig were 
Claremont, N. H St. Louis 
Denver, Colo. CH ICAGO, ILL. San Francisco 
El Paso Knoxville Salt Lake 
Johannesburg New York Seattle 
Joplin, Me. Pittsburg Spokane 


Power Driven. 




















Lidgerwood Hoisting Engines 









STEAM AND ELECTRIC 


MORE THAN 300 REGULAR STYLES and SIZES 





All made by the duplicate part system, 
and contain many Special Features 
which commend them to the operator 
and owner because of their ease and 
facility of operation. 





PATENT CORK INSERT FRICTIONS 





Special Hoists for Mines, Quarries, 
Car Hauling, etc., up to 1,000 H. P., 
built to order. 


LIDGERWUOD STANDARD CONTRACTOR’S HOIST 


Lidgerwood Mfg. Co., 96 Liberty St., New York, N.Y. 
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The Slogan of the Cameron— 
“Character: The Grandest Thing’ 


CAMERON 
REGULAR 
PATTERN 
PISTON 
PUMP. 
FOR 
GENERAL 
SERVICE. 


N CHOOSING a steam pump to perform a certain duty, more is to be con- 
sidered than the simple performance of that duty, more to be weighed than 
the question of price, more to be examined than the details of construction. 

There are comparisons which ought to be made, records of the performance of 
a similar pump under unlooked for conditions to verify, and above all, the 
consideration of possibilities which, though improbable, may occur, and ina 
flash, put a pump out of commission—perhaps for good. 

We have some pointed things to say and records to show about 
CAMERON PUMPS, and we invite investigation and comparison. As for 
details of construction, let them speak for themselves. 





‘“‘T have had considerable experience with your pumps. Have always found them very 
reliable and cost little for repairs. For all kinds of work I regard your pump as the best on 
the market, principally on account of its RELIABILITY. 

L. C. WYMAN, Supt., 
Huizopa, Chih., Mexico.”’ 











New Cameron Catalog, Edition ‘‘K,’’ illustrates and describes all types 
of CAMERON PUMPS. Sent on request to interested pump users and intend- 
ing purchasers. 


A. §. CAMERON STEAM PUMP WORKS 


FOOT OF EAST TWENTY-THIRD STREET, NEW YORK 
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MASON Gardner -Rix Compressor 
Reducing Valves 


ARE THE WORLD’S STANDARD 


Will reduce and 
niaintain an even 
pressure of 


Steam, 
Air 


or 





Enclosed, Self-Oiling and Noiseless. 
High Speed—single and duplex types. 

Water Automatic lubrication, no cross heads or stuff- 
ing boxes. Renewable bearings. 

Can be directly connected to gasoline engine or 
motor. 

Write for information on this machine, also on 
our horizontal belt and steam compressors. 





WRITE FOR NEW CATALOGUE 


Mason Regulator Co. 


Bidston, Maes. U.'S. A. Gardner Governor Compressor Co. 


QUINCY, ILL. 











THE COOPER CORLISS 








ALL WRITE FOR 
SIZES AND OUR 
TYPES BOOKLET 





BUILT BY 


The C. & G. Cooper Co. 


Home Office and Works — MT. VERNON, Ohio 


BRANCH rr i Ce S&S 


BOSTON, 201 Devonshire Street PITTSBURGH, 604 Frick Building 
PHILADELPHIA, Drexel Building ATLANTA, 310 Candler Building 
CHICAGO, 1539 First National Bank Building 


NEW YORK, 1419 Bowling Green Building | | CHARLOTTE, N. C., Court House Square 
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Ingersoll-Rand 


Compressors Twenty standard types and more than a thousand 
sizes and modifications afford the buyer a choice 
which all competition combined cannot offer—each 
one a recognized standard. . 


Rock Drills “Sergeant” (independent valve) and “Little Giant” 
(tappet valve) in steam and air driven types, and 
the “Electric-Air” Drill as an electrical type, com- 
bine in highest degree the three essentials—capac- 
ity, economy and durability. 


Hammer Drills “Crown” (valve) and “Imperial” (valveless) ma- 
chines in hand and telescope feed types meet every 
rock drilling requirement, because they are de- 
signed and built by rock drill experts in the 
world’s largest drill shops. 


Core Drills The “Calyx” Diamondless Core Drill has really 
put core drilling on a commercially economical 
basis, by reducing the cost of this work 30 to 50 
per cent. over that of the “diamond” drill. 


Coal Cutters The “New Ingersoll” puncher for undercutting, and 
the “Radialaxe”’ for shearing and mining in a 
pitching seam, have “‘set the pace’’ in their respec- 
tive classes in the largest mines of the country. 

















Aggressive selling and advertising may introduce a new product. But 
only real merit can maintain it in the lead. 


Since 1871, we have been the largest builders in our field. Today, a 
world-wide business maintaining the largest shops 
in this class of trade is proof of the general recog- 
nition of Ingersoll-Rand superiority in every line 
of machinery we produce. 


Ingersoll-Rand Co. 


DOMESTIC OFFICES: 
Birmingham Butte Cleveland Duluth Philadelphia St. Louis San Francisco 
Boston Chicago Denver El Paso Pittsburg Salt Lake Seattle 
FOREIGN OFFICES: 
Budapest ohannesburg Melbourne Montreal Valparaiso 
Dusseldorf obe « exico Paris Yokohama 
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Clean-Washed Material Permits Accurate Sorting 


™ “CRANE” 


SCREEN and WASHER 


COLLECTS 


Rich ‘‘Fines’’ by Screening 
Rich ‘‘Slimes’’ by Washing 
Rich ‘“Lumps’’ by Picking 









Complete Plants for Con- 
centration, Cyaniding, Chlor- 
ination and Smelting of Ores. 


Stearns = Roger 
Mig. Co. 
1718 California St., 
DENVER, - COLO. 


ENGINEERS 
AND 


CONTRACTORS 
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TO ALL OTHERS? 





WHY ARE “AJAX” DRILL SHARPENERS SUPERIOR 





BECAUSE-— 


They use Ingersoll-Rand Drills for hammers, mak- 
ing it possible to secure duplicate parts of these most 
important features anywhere. 

All parts are made much heavier than even the 
most severe stresses upon them require. 

The dies and dolly are much larger, insuring long 
life and low cost of renewal. 


Mfg. by T. H. PROSKE, 
Denver, Colo. 


BECAUSE-— 

They can be operated either as right or left-handed 
machines—an exclusive ‘“‘Ajax”’ feature. 
‘ Kg use no power when not actually sharpening 

rills. 

They will sharpen drills faster and better than any 
other known way. 

They are more economical in operation and up- 
keep, and will outlast any other sharpener. 


Sold by INGERSOLL-RAND CO. 
All over the world. 




















For Use on the Leading Makes of Air Compressors 





ARGON COMPRESSOR OIL 
For Air Cylinders of Electric-driven 
Compressors. 

ARIO COMPRESSOR OIL 
For Air Cylinders of 
Compressors. 

VACUUM 600 W CYLINDER OIL 


For Steam Cylinders of Compressors. 


KEARSARGE ENGINE OIL 


For Bearings of Compressors. 


Steam-driven 


For SALE By 


STANDARD OIL CO. 


(Incorporated.) 


THE ATLANTIC REFINING CO. 


(Incorporated.) 


CONTINENTAL OIL CO. 


(Incorporated.) 


| 
| 


VACUUM PALE COMPRESSOR OIL 


For Air Cylinders of Steam-driven 
Compressors. 


VACUUM 600 W CYLINDER OIL 


For Steam Cylinders of Compressors. 


VACUUM ETNA MACHINE OIL 


For Bearings of Compressors. 


For SALE By 


VACUUM OIL COMPANY 


(Incorporated.) 
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Sand-Blast Logic 


‘“PANGBORN’’ Modern High Presure 
SIX REASONS WHY SAND-BLAST Systems Lead the World 
First Developed after five years close study and the experience 


gained through installing more Sand-Blasts than all other 
makes combined. 








Second Designed on thoroughly scientific principals with the ablest 

————_ engineering skill, and in each and every particular made of the 
best materials on earth. Efficiency and durability the only 
consideration. 


Third In every respect with the exception of first cost - which we 
have no disposition to meet with the sacrifice of design and 
efficiency—they positively excell in every point, and our sys- 
tems are ahegither the best investment. Hundreds of users 
and testimonials giving results obtained, are substantial proof. 


Fourth Cost of maintenance 50 per cent, below other makes. 





Fifth Will accomplish 100 per cent. more work. 


Sixth Will do much better work. 
Installed on Guaranteed Results 

















TIPE “Cc” CALL EQUIPMENT EXHIBITED OPERATING 
DESIGNERS tHomasw PAN GBRORN company = tasor savinc 
M ' EQUIPMENT 

ANUFAC'URERS NEW YORK FOR FOUNDRIES 


GENERAL OFFICES, 94 WEST STREET 

















TheRepublic Rubber Co. 


Manufacturers of 


igh Grade Hose 


for Steam, Air Drill, Suction, Water. etc. 


Rubber Belting and Oalves 


FACTORIES 


YOUNGSTOWN, Ohio 


BRANCHES 





NEW YORK w CHICAGO w ST. LOUIS 
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THE LATEST AND LARGEST OFFICE facing the North, or Hudson River. Our 
BUILDING snapshots Figs. 1 and 3, taken from our 

An interesting, but to us not an altogether fourteenth story window, show the rear of 


welcome event, of the summer just passed, 
has been the running up of the latest of the 
great office buildings of New York before the 
window, thus partially shutting off 
of the North River and its endless 
craft and 
building is at present known as the Annex to 
the Whitehall Building. In the 
the following 


editorial 
our view 
flow of busy coming going. The 
picture on 


page, Fig. 2, from the archi- 
tects drawing, the smaller building—it is only 
the, right, which looks 
is the Whitehall Building, and 


Annex Building, its 





twenty 
down the Bay, 


the larger is the front 


the building. 
This structure is one of the many trophies 
of modern architecture—and we may say also 
of modern manufacture—to the possibility of 
whose erection pneumatics has been one of 
the chief and 


Situated so near 


most necessary contributors. 
the river, the sinking of the 
caissons through the loose and pervious sand 
down to the rock was quite comparable to 
working in an actual diving bell. It was not 
foundations for each 
of the steel columns to carry the great weight 


of the s«perstructure, but the 


only necessary to secure 


entire area of 
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CUTTING OFF OUR OUTLOOK, 
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the basement stories, sides and bottom, were 
to be made watertight and also strengthened 
to resist the lateral and upward pressure due 
to the submerged depth. 

After the erection of the steel framework 
began we had the din of the pneumatic rivet- 
ers all day long. The speed with which the 
steel frame went up would have been marvel- 
ous only that such feats are now the habit. 
Fig. 3 was taken only three weeks after Fig. 
1. While the steel work was going up the 
walls and flooring crowded along .as fast as 
the opportunity developed. It will be noted 
that the walls, of light colored brick, begin 
at the eighth story, the stories below being of 
stone could be erected later, all being sup- 
ported by the steel structure within and the 
old time function of the walls as the support 
of the building being entirely ignored. As 
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THE WHITEHALL BUILDING AND ITS ANNEX. 


the building is seen in Fig. 3 there were still 
five stories to be added to complete the 
height, while several stories are out of the view 
at the bottom, so that to have got them all in 
we should have had a panoramic camera, us- 
ing it vertically. 

The Annex is built upon a plot of 51,515 
square feet. It is 31 full stories, 415 feet, 


MAGAZINE. 
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BUILDING PART WAY UP. 


level and its total cubic ca- 
pacity is 11,000,000 cubic feet. There are 14,- 
000 tons of structure steel, 7,500,000 of com- 
mon brick, 900,000 face brick and 3,000 tons 
of ornamental terra cotta. Within the build- 
ing there will be 450,000 square feet of par- 
tition tile and 120,000 square feet of column 
covering, 45,000 barrels of cement being used. 
For the floors there will be 800,000 feet of 
yellow pine and 80,000 feet of base molding. 
The boiler equipment of the building will be 
21,000 horse power. Space will not permit an 
enumeration of the mechanical, electrical and 
miscellaneous equipment. 


above the street 





Butte men won the Ryan $1,000 prize at 
Calumet, Michigan, July 30 by drilling 53% 
inches in granite in 15 minutes. This sets up 
a new world’s record for double-hand drilling, 
surpassing that of 48%4 inches made at El Pa- 
so, Texas, in 1904. 
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PNEUMATIC CAULKING OF LARGE 
GAS MAINS 

A new and highly satisfactory employment 
of compressed air operated tools has developed 
in connection with the laying of a large main 
crossing the Harlem River, New York, by the 
Consolidated Gas Company. The pipe is 48 
inches in diameter and is laid ina deep trench, 
as seen in the halftones. The most onerous 
operation in connection with the laying of such 
lines as this has hitherto been the caulking 
of the joints. This has been done by hand, 
and it has usually been a slow operation, de- 
laying all the work, and the results after 
all have lacked uniformity and reliability. The 
most frequent defects have been at the under 
side of the pipe on account of its inaccessi- 
bility. For a single joint of this size two 
hours and a half were required for the yarn- 
ing and seven hours for the laying and caulk- 
ing of the lead wool, or a ten hour day’s 
work of two men for each joint. Three and 
a half inches of tarred rope was rammed in 
for the yarning, and this 


was followed by 


the lead wool which was finally packed to 


























FIG. 1. 


two and a half inches, using 160 pounds of 
lead to the joint. 

When pneumatic hammers were put on the 
job the same proportion of yarn and lead 
wool were at first used, but under these ham- 
mers the lead was packed so much more tight- 
ly that 187 pounds of lead wool was re- 
quired to fill the same space before filled with 
160 pounds. The space allowed to be filled 
with the lead wool was then reduced to 2% 


inches and about 16 pounds was then used, 
as with the hand caulking. 

The yarning process is still done by hand, 
and two men are employed on the caulking 
as before, one on each side. It has become an 
easy matter to caulk the bottom of the joint, 
and a uniform packing and tightness is se- 
cured all around the pipe. 

The labor saving possibilities of these tools 
as applied to this work are readily seen when 
the results of this limited trial show that two 
joints are completely yarned and caulked by 
two men in a ten hour day, against one joint 
in the same time by hand. 

Ingersoll-Rand Crown Hammers No. 53 
used for this work. These had round 
bushings which permitted the piston to turn to 
follow the curve of the pipe without requir- 
ing the holding of the drill body in inconveni- 
ent positions. The halftone Fig. 1 shows the 
Ingersoll-Rand portable compressor used, 
driven by a.15 H. P. Abenaque Gas Engine. 
A manifold is seen at the edge of the trench 
to which eight hammers can be connected, so 
that four joints may be caulked at once. The 
engine consumes Io gallons of gasoline a day, 
or a gallon an hour, maintaining an air pres- 
suresure of about 60 pounds. The halftone 
was reproduced from Progressive Age. It 
was found inconvenient to show the tools ac- 
tually at work upon the pipe. 

The function of this gas main is to connect 
Manhattan and the Bronx, so that it of course 
crosses the Harlem River, being laid in a 
deep trench prepared for it under the water, 
It is especially necessary that this portion of 


were 
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the line should be tight, not only on account 
of its absolute inaccessibility but also because 
the water pressure so much exceeds that of 
the gas, and water might leak into and ac- 
cumulate in the pipes. The sections of pipe 
here rest upon concrete blocks and are held 
in position by wedges at the sides. In plac- 
ing the pipe two lengths were placed together 
and caulked on the deck of the barge and then 
lowered into position when the alternate joints 
were packed and caulked by divers. For this 
work Imperial hammers were found more 
suitable. 





HIGH PRESSURE CYLINDER DIAME- 
TERS FOR AIR COMPRESSORS 

[The following article by Mr. J. William 
Jones, Painted Post, N. Y., we are enabled to 
reproduce by the kind permission of the ed- 
itor of Machinery, in which it first appeared, 
the cuts constituting the August contribution 
to the valuable series of Data Sheet Supple- 
ments regularly accompanying that publication. 
The entire matter is copyrighted by the In- 
dustrial Press of New York.] 

The charts or diagrams on pages following 
are intended for the rapid determination of 
the proper diameters of high pressure cylin- 
ders for two stage air compressors. By means 
of these charts it is possible to find instantly 
the required high pressure cylinder diameter 
for various pressures and altitudes, when the 
low pressure cylinder diameter is known, the 
latter being determined, usually, by the volume 
of free air to be compressed in a given time. 

Fig. 1 is taken up with condensed instruc- 
tions as to the methods of using the charts 
which follow. The first of these charts, Fig. 
II, is laid out for sea level conditions. The 
diameter and stroke of the low pressure cyl- 
inder are first computed with reference to the 
required piston displacement, and from this 
diameter the high pressure cylinder diameter 
is traced as shown for a single case by the 
dotted lines and arrows on the chart. These 
show the method of procedure when the diam- 
eter of the low pressure cylinder is 20 inches 
and the air is compressed to 200 pounds gage 
pressure. Any ratio between the cylinder di- 
ameters found in this way divides the load 
equally between the two stages, provided the 
intercooler abstracts all the heat due to the 
compression in the first stage. The two other 


charts are laid out for 5,000 and 10,000 feet 
altitudes, and are otherwise used in the same 
manner as the first chart. 


A problem which often confronts the com- 
pressor builder when manufacturing a standard 
line, is to obtain cylinder ratios which will be 
approximately correct for various conditions. 
As an example, assume that it is required to 
determine the dimensions for the high-pressure 
cylinder of a compound compressor having 
a low-pressure cylinder of 30 inches diameter. 
It is required to find the correct cylinder ratios 
for 80 to 100 pounds gage pressures for alti- 
tudes from sea level up to 5,000 feet. Re- 
ferring to the sea level chart we find that the 
proper diameter of the high-pressure cylinder 
for 80 pounds would be 18 7-8 inches, and for 
100 pounds, 18 inches. On the 5,000-foot alti- 
tude chart we find that the high-pressure cyl- 
inder at this altitude should be 18% and 17% 
inches, for 80 and 100 pounds pressure, re- 
spectively. A convenient mean of the above 
pressures would be 18 inches diameter, which 
would meet the requirements of the case very 
satisfactorily. 

A table of abstract ratios of compression for 
various pressures and altitudes is given in Fig. 
I, with all necessary instructions as to the use 
of the charts. As a final example, assume that 
a given compressor requires a low pressure cyl- 
inder 33 inches diameter, and that it is re- 
quired to find the high pressure cylinder di- 
ameter for compressing air to 100 pounds, 
gage, at sea level. The operation will be as 
follows: 





d= / =19.75 inches. 


/ / 147+ 100 

/ / 

/ / — 

Vv 14.7 
This calculation is somewhat lengthy, and 

the charts here given will be found very con- 
venient in such cases in that they give the di- 
ameter directly without any calculation. 





In the Newcastle, England, district in 1909 
the total of coal cut by electrical coal cutters 
was 468,067 tons, and by compressed air 767,- 
114 tons, there being in use 45 electric ma- 
chines and 178 air machines. 


ee es 
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Method of Using the Accompanying Charts. 

The diameters of high-pressure cylinders tor compound air compressors 
are found instantly from the accompanying charts for varying pressures 
and altitudes, when the low-pressure cylinder diameter and the stroke 
have tirst been computed with reference ro the required piston displace- 
ment The dotted lines and arrows in the diagrams indicate the pro- 
cedure when the diameter of the low-pressure cylinder /$ 20 inches 
and the air compressed to 200 pounds gage pressure.  Theratio 
between the cylinder diameters so found divides the load egua//ly 
between the two stages, provided the intercooler abstracts a// the heat 
due fo compression in the first stage. 

The ratios of cylinder areas in the charts are obtained from rhe ab- 
solute ratio of compression. 

fxample: Compression of 150 pounds gage pressure required. 

Absolute pressure = 150 + /4.7 = /64.7 pounds. 
Absolute ratio of compression = 164.7 + /4.7=/1.2. 

The square root of this ratio /s the ratio of the /ow-pressure piston 

area to the high-pressure piston area, or 
1.2 = 3.35= ratio of cylinder areas. 
A table of absolute ratios of compression for various pressures and 


altitudes /s given below: 
Table of Absolute Ratios of Compression. 



































Gage | Absolute Ratio of Compression 

Pressure, 

Pounds | Sea Level! | 5000 fee? | 10000 fee? 
80 6.44 7.55 8.92 
100 7.80 9.20 10.90 
125 9.50 11.25 13.40 
150 11.20 | 13.30 | /5.90 
200 14.60 | /7.40 20.80 
250 18.00 | 2/.§0 | 25.80 
300 2/.40 | 25.60 | 30.70 














The general formula for determining the high-pressure cylinder 
diameter is: 





in which d = diameter otf high-pressure cylinder, 
D = diameter of Jow-pressure cylinder, 
P = initial pressure, 
R= terminal gage pressure. 
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WHY THE DRIED BLAST PAYS. 


BY PROF. JOSEPH W. RICHARDS, 
LEHEM, PA. 


SOUTH BETH- 


The higher maximum temperature of the 
furnace gases in the smelting zone (region of 
the tuyeres) is the sole and the sufficient rea- 
son for the advantages produced by drying 
the blast. Removing the moisture of the 
blast results in saving the heat formerly re- 
quired for its decomposition, and enables the 
furnace gases to attain a higher maximum 
temperature of combustion. The higher max- 
imum temperature of the furnace gases 
quickens the rate of transfer of the necessary 
smelting heat to the slag and pig iron, and 
thus increases the rate of smelting. 

The smelting down of slag and pig iron to 
the liquid and superheated state requires to 
have added to those materials, at a tempera: 
ture at and above their melting points, their 
latent heats of fusion and the sensible heat of 
superheated liquid material. This is the prin- 
cipal thermal work done in the smelting zone 
of the furnace. It can only be accomplished 
by the agency of furnace possessing 
maximum temperatures far above the melt- 
ing points of these materials, and is accom- 
plished only by the sensible heat which these 
gases are able to give out in cooling down 
from their maximum temperature to the melt- 
ing points of the slag and iron. 


gases 


THE GAIN IN EFFECTIVE SMELTING HEAT. 
The sensible heat which the furnace gases 
possess above the melting points of the slag 
and iron is therefore the only effective smelt- 
ing heat which they possess, and is a direct 
measure of their smelting capacity. Any rise 
in the maximum temperature of the furnace 
gases increases in a large proportion the part 
of their sensible heat available above this 
necessary smelting temperature and. thus in- 
creases largely their smelting power. When 
the smelting power of the carbon burned in 
the tuyere region is increased, more iron and 
slag can be smelted per unit of carbon there 
oxidized, and therefore the fuel consumption 
in the smelting zone is greatly decreased per 
unit of pig iron produced. This decrease of 
carbon consumption in the smelting zone does 


*A paper read at the International Con- 
gress of Mining and Metallurgy, Dusseldorf, 
Germany, June, I9I0. 
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not necessitate the use of more carbon for 
reducing purposes in the upper part of the 
furnace, because there is ordinarily produced 
in the smelting region by the oxygen of the 
blast such a large excess of CO gas that only 
a small fraction of it can be possibly used up 
in reducing the ore. The poor ratio of CO? to 
CO in the gases of the ordinary furnace is not 
due to imperfect reduction of ore by CO, 
but to the fact that such a great excess of 
CO gas is formed in the tuyere region that 
the oxygen of the ore can only convert a 
small fraction of this CO into CO’. 

The smaller amount of carbon consumed in 
the tuyere zone when using dried blast is 
therefore more perfectly changed into CO’ 
in the upper part of the furnace, during the 
reduction of the ore, and therefore gives 
greater thermal service in the furnace per 
unit of carbon consumed. This improvement 
in the ratio of CO? to CO in the throat gases 
is a direct result of the smaller carbon re- 
quirement in the smelting region. 

The smaller amount of carbon consumed per 
unit of pig iron, or of burden charged, results 
in a smaller volume of CO and N? gases ris- 
ing through the furnace per unit of burden. 
They therefore perform reduction more thor- 
oughly, and become cooler before leaving 
the furnace. While, therefore, the smelting 
zone is working hotter, the upper part of the 
furnace works cooler. Since the furnace works 
faster, the radiatrix and conductrix losses 
per day being no higher or even less than 
before, these losses expressed per unit of 
output become lessened. Since less blast is 
required per unit of product, the stoves can 
heat it hotter and the blowing engines have 
less work to do, unless the blast is kept con- 
stant and the output increased to its maximum. 
In any case, the blowing engine power per unit 
of output is decreased. 

REGULARITY AND UNIFORMITY. 

Besides these direct results of the higher 
temperature in the tuyere region, there are 
secondary advantages of removing or render- 
ing uniformly low the moisture in the blast, 
which are of great value to the management 
of the furnace. These are the regularity of 
running, of output, of fuel consumption and 
of grade of pig iron produced. The manager 
does not have to fear sudden changes in the 
quality of iron produced, nor to carry an ex- 
cess of fuel in the furnace charge in order to 
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provide against such unforseen changes. This 
regularity gives such great relief to the man- 
ager that the practical man may well count 
it as the chief advantage, as far as he is con- 
cerned of using the dried blast. 

But uniformity and regularity are only one 
side of the advantages of dried blast; the 
other side is the economy resulting directly 
from the absence of high moisture and the 
consequent high temperature in the tuyere 
region. Regular and uniform running at high 
efficiency is the combination which in its en- 
tirety has made such a great advance in prac- 
tical blast furnace running with dried blast. 

REASONS FOR INCREASED OUTPUT 

With dry air blown upon incandescent car- 
bon, the maximum temperature of the gaseous 
products of combustion, CO and N’, will be 
1678 degrees for cold blast, and 84 degrees 
hotter for every 100 degrees that the blast is 
heated. With moisture present in the blast, 
these temperatures may be reduced as much 
as 235 degrees when the air is warm and sat- 
urated with moisture, giving a_ theoretical 
maximum temperature of only 1,443 degrees 
with unheated blast. Details of these cal- 
culations, and tabulation of temperatures for 
various atmospheric conditions and tempera- 
tures of blast may be found in the writer’s 
“Metallurgical Calculations,’ Part II, pp. 282- 
286. As an illustration, if the outside air car- 
ries 40 g. of moisture per cubic meter and the 
blast is heated to 500 degrees, the maximum 
temperature of the gases of combustion in the 
tuyere region is 1,848 degrees; while if the 
moisture is reduced to 5 g., and the blast tem- 
perature is unchanged, the maximum gas 
temperature rises to 2,061 degrees. 

Assuming a smelting temperature of 1,250 
degrees as required while melting is being 
performed, the first case gives an excess, or 
temperature head, of 598 degrees, available to 
transfer heat to the* charge as it is being 
smelted; the second case gives an excess of 
811 degrees, or an increase of temperature 
head of 213 degrees, or 36 per cent. Under 
these conditions, the furnace would smelt down 
charge approximately 36 per cent. faster with 
the dried blast than with the moist. Admit- 
tedly, these atmospheric conditions are ex- 
tremes: The average increase on the Atlantic 
Coast of the United States has been 15 to 20 
per cent. for the year’s running. The three 
blast furnaces producing the largest number 


of tons of pig iron in 1909 in the United 
States were all three running on dried blast. 

The increased smelting power per unit of 
carbon burned in the tuyere region, when us- 
ing dried blast, is also calculable. When a 
kilogram of carbon is burned to CO, it evolves 
2430 calories; if the blast necessary is pre- 
heated, there is added to this the sensible 
heat in the blast. The total available smelting 
heat per kilogram of carbon, using dry air 
blast, can be thus calculated: 


Temperature of blast. Available heat. 


Ce os Un: 2,430 cal. 
900 GeeTOeS. 2.0.65 ccses 2,847 cal. 
G00 MERTOES .25.. 0600s 3,286 cal. 
Q00 MCRTOES oo. soc sissies 3,746 cal. 


If, however, moisture is present, it rapidly 
absorbs heat and reduces the available heat in 
the smelting region. Its effect is, therefore, to 
leave less heat available at a lower initial 
maximum temperature. Taking again the ex- 
ample of blast at 500 degrees and air with 
40 g. of moisture to the cubic meter, the total 
heat available is 3137 calories from combus- 
tion and the blast, diminished by 574 required 
to decompose the water vapor, leaving only 
2563 calories available. The calories available 
for smelting purposes in the tuyere region is 
thus decreased 18 per cent. by the presence 
of the moisture. Remove this moisture, and 
the weight of carbon necessary to be burned 
in the tuyere region to do a given amount of 
smelting work will be reduced 18 per cent.; 
i. e., the fuel requirement of the furnace will 
be reduced at least 18 per cent., calculating 
per unit of output. Other incidental ad- 
vantages will increase the saving even above 
the calculated 18 per cent. 

If less carbon is burned in the tuyere region 
per unit of output, the oxygen from the solid 
charges given out by reduction, and which is 
fixed in amount, will produce a relatively 
greater proportion of CO’ in the issuing gases. 
This means that a greater proportion of the CO 
formed will be converted into CO,’, and there- 
fore a greater utilization in the furnace of the 
calorific power of the carbon of the fuel. For 
example: If in a given furnace 75.3 kg. of 
carbon is burned at the tuyeres to CO, pro- 
ducing there 175 kg. of CO, and the solid 
charges give up in being reduced 41.8 kg. of 
oxygen, this can convert 73.15 kg. of CO into 
CO’, and the total heat of oxydation of the 
carbon to this proportion of CO and CO?’ can 
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be calculated as 6119 calories per kilogram of 
fixed carbon consumed. If, by using dried 
blast, 18 per cent. less carbon is thus con- 
sumed (giving, however, just as much avail- 
able heat in the tuyere region and 61.75 kg. 
is burned to CO, producing 144.1 kg. of CO, 
73.15 kg. of this will be likewise converted into 
CO* by the 41.8 kg. of oxygen from reduction 
(producing just the same amount of heat in 
the upper part of the furnace) and the total 
heat of oxydation of the carbon to this pro- 
portion of CO and CO’ can be calculated as 
6928 calories. The carbon burned in the fur- 
nace is therefore utilized with some 13 per 
cent. greater thermal efficiency when using the 
smaller quantity in the tuyere region required 
by the dried blast. 

Similar calculations could be made as to the 
smaller velocity with which the smaller amount 
of cooler gas passes through the upper part 
of the furnace, and the consequent better uti- 
lization of its reducing power and of its sensi- 
ble heat in heating the descending charges. 
Analogous calculations could be made show- 
ing quantitatively the smaller radiatrix and 
conductrix loss per unit of product, when us- 
ing dried blast. The data for such calculations 
are, however, not as abundant or as trust- 
worthy as those already used. A longer ex- 
perience with dried blast in practice will en- 
able these data to be also used quantitatively, 
with convincing results. 





A PNEUMATIC SPOTTER 


The following we have strained out of a 
newspaper reporter’s story: 

There was many a stop, many a shudder 
and many a wondering look yesterday among 
the passengers who passed the ticket choppers 
of the Hudson Tunnel entrance in Hoboken. 
No one knew he was being experimented on 
and the several passengers who did not shud- 
der thought some one had touched them on 
the arm. The passengers were being counted 
by compressed air, and the counter ghost was 
keeping tabs on the ticket chopper, who wore 
a worried look. 

Counting by compressed air is achieved 
through the continued flow of air from a pipe 
rising from the ground about three feet. This 
stream of air flows horizontally against two 
diaphragms. When nobody passes and the 
air is flowing, the diaphragms do not touch, 
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but as soon as there is an interruption to the 
stream the two delicate diaphragms meet and 
through an electrical contrivance the device 
registers the interruption. The pipe is about 
an eighth of an inch in diameter, and the 
temperature of the air flowing from it is 
about 70 degrees. Not only can the figures 
be recorded in the ticket office, but an arrange- 
ment can be made whereby the central office 
gets the approximate count of all passengers 
at the time they pass the ticket chopper. 

In the test it was noticed that while the 
passengers were entering the station slowly 
the counter worked accurately. But when 
two persons passed close together only one 
fare was marked up by the counter, as there 
was only one interruption of the air current. 
When that happened the ticket chopper was 
seen to smile, but sadness was on the ticket 
chopper’s face when a small boy stood before 
the stream of compressed air, and, clapping his 
hand against it, managed to register about 
a dozen fares before the ticket chopper could 
stop him. 

One old woman who thought the ticket chop 
per had called her passed by the stream of 
air in going back, and then, when she found 
she was mistaken, passed on again. She reg- 
istered three fares and would have struck up 
another if the conductor had not waved her 
back. 

Then came another accident that made the 
ticket chopper sad. A youth passed the pipe 
without depositing his ticket. The chopper 
called to him to put it in the box. 

“Don’t come back!” yelled the chopper. 
“Don’t come back. Stay where you are.” And, 
forgetting his body also interrupted the stream 
of air, the chopper left his post to get the 
ticket. Then he saw the diaphragms meet, and 
to avoid registering up another fare he had 
to crawl under the pipe. 

“What is that infernal draught?” one pas- 
senger asked. 

“That’s a counter,” said the chopper, bang- 
ing the handle up and down in the glass box 
and assuming an expression of contempt for 
a person who seemed ignorant of the com- 
pressed air counter’s habits. The passenger 
passed the device, then came back again and 
looked at it, and was astonished when the man 
at the box asked him to pay two more fares. 


“You've registered three times instead of 
once, and you’ve had all the fun out of it,” 
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snapped the chopper. The passenger came back 
again to find out what the tunnel employe 
was angry about, and finally he was made to 
understand that every time he passed the de- 
vice it meant a nickel out of the ticket chop- 
per’s pocket, except for the first fare. 

“Well,” said the curious one, offering the 
man at the box a half dollar, “how long can 
I look at it for that?’ 

“As long as you like, without paying, but 
don’t pass,” was the answer. “See that those 
diaphragms don’t touch, for every time they 
meet that means a nickel that has to be ac- 
counted for.” 





VERTICAL EXTENT OF THE 
ATMOSPHERE 

The accompanying diagram, reproduced 
from a paper by Dr. Alfred Wegener in a 
recent number of Das Wetter, illustrates the 
field of aerological investigation; 1. e., the 
whole extent of the atmosphere in a vertical 
direction. 

The partly shaded strip at the base of the 
diagram represents the portion of the atmo- 
sphere called the troposphere, or region of 
convection, extending from the earth’s surface 
up to the level of the cirrus clouds. In mid- 
dle latitudes its upper limit is at about Io 
kilometers (6.21 miles). Within this relatively 
shallow stratum lies three-fourths of the total 
mass of the atmosphere, and herein are con- 
fined the great convectional disturbances 
known as cyclones and anticyclones. This re- 
gion has been explored up to an altitude of 7 
kilometers (4.35 miles) with meteorological 
apparatus attached to kites, and it was pene- 
trated quite to its upper limit by the balloon- 
ists Berson and Siiring in their ascent of July 
3Ist,, 1901, when they attained an altitude of 
10,800 meters (35,324 feet). 

Above the troposphere lies the stratosphere, 
or isothermal layer, extending upward to an 
unknown height. This region is inaccessible 
to kites and manned balloons, but has been 
penetrated to an altitude of 29 kilometers 
(18.02 miles) by sounding balloons, carrying 
meteorographs. Here the air is exceedingly 
dry and cold, and is in a state of vertical 
isothermy; i. e., there is no decrease of tem- 
perature with increasing altitude such as we 
observe in the lower atmosphere. There is 
probably little interchange of air by convec- 
tion, and there are no violent disturbances 
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THE EXTENT OF THE ATMOSPHERE IN A VERTICAL 
DIRECTION. HEIGHTS IN KILOMETERS, 
such as constitute the storms of lower levels. 

Above the heights reached by sounding bal- 
loons we have no direct instrumental record 
of the conditions of the atmosphere, and 
must resort to other means of investigation. 
From the duration of twilight we infer that at 
an altitude of about 70 kilometers (43.5 miles) 
the air becomes so tenuous that it can no 
longer reflect light to the earth. A little high- 
er, viz., at about 80 kilometers (49.7 miles), 
our topography of the atmosphere must take 
account of the “noctilucent clouds” observed 
for some years following the eruption of Kra- 
katoa, and likely to be seen again after any 
great volcanic eruption. They consisted of 
dust projected to this great height—far above 
the highest level of true clouds—by the vol- 
cano, and shining with reflected sunlight. 

Still higher the presence of an atmosphere 

is indicated by the trails of meteors, which ap- 
pear to be especially numerous between 100 
and 150 kilometers (62.14 and 93.21 miles) 
above the earth. 
* The highest of all atmospheric phenomena 
of which we have any knowledge are auroral 
discharges, which, however, also occur at low- 
er levels, down to the earth’s surface. These 
appear to have two levels of maximum fre- 
quency, viz., at about 200 kilometers (124.3 
miles), and at 60 to 7o kilometers (37.3 to 
43.5 miles) above the earth’s surface. 
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700° F. 


Mean Effective Pressure 
95 Pounds: 


Maximum Unbalanced 
Pressure 125 Pounds 
per Sq. inch. 











100. 

60°F. 

Mean Effective Pressure 

63 Pounds: 
Maximum Unbalanced : 
Pressure 225 Pounds 
per Sq. inch. 
Atm, 
ou F. 
A PARADOX OF TWO-STAGE AIR 


COMPRESSION 

The accompanying cut, from the American 
Machinist is used in that publication by Mr. 
S. B. Redfield in explanation of a rather par- 
adoxical situation which occurs in two stage 
air compression. In a previous issue of the 
“Machinist” a correspondent called attention 
to the use of an air brake pump for compress- 
ing air in a single compression to 225 Ibs. 
gage pressure, and then of supplying the pump 
with air already compressed to 100 lbs. to as- 
sist” it, with the result that the pump when 
thus assisted required considerably more pow- 
er to drive it than before. 

This would mean, Mr. Redfield continues, 
that if the pump were of the fly-wheel type 
it would run with less effort if drawing from 
the atmosphere than if receiving air at an ini- 
tial pressure of I00 pounds. From this it 
must not be inferred that it takes more work 
to fill the second tank with air at 225 pounds 
pressure when the pump intake is supplied 
with an initial pressure of 100 pounds, than it 
would take if drawing from atmosphere; it 
simply means that the average piston effort 
when drawing from atmosphere would be 
much less than when drawing from 100 
pounds, although the pump would have to 
work a longer time to fill the second tank 
when drawing from atmosphere than it would 
if drawing from the higher initial pressure. 
The reason for this is that when receiving air 
at 100 pounds pressure, the air handled in 
the cylinder is much denser and therefore the 
mean effective pressure or the work per stroke 
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is much greater, though fewer strokes will 
have to be taken. The appearance of the in- 
dicator diagrams in the two cases is seen in 
the line cut, and it will be noted how much 
more nearly rectangular is the diagram when 
pumping from the high initial pressure than 
when pumping from atmosphere. 

While the mean effort would be much less 
when drawing from atmosphere, it is a fact 
that the maximum effort at the end of the 
stroke would be almost double, and it is at 
this point that the pump would stall in the ab- 
sence of a flywheel, unless assisted by the 
high-pressure inlet, as actually used. The 
employment of a flywheel on the pump would 
carry it over these high peak points at the 
end of each stroke, and the actual work per- 
formed per stroke would be less when draw- 
ing from atmosphere. 

To get down to figures; the mean effective 
pressure developed when drawing from an 
initial pressure of 100 pounds and discharg- 
ing at 225 pounds, would be about 95 pounds 
per square inch, while if drawing from at- 
mosphere and discharging at 225 pounds, in a 
single stage, the mean effective pressure de- 
veloped would be only 63 pounds. With a 
7-inch piston, the mean total piston effort 
with the high intake pressure would _ be 
about 3650 pounds, and with atmospheric in- 
take this mean total load would be only 2425 
pounds. At the end of the stroke, however, 
when drawing from 100 pounds, there would 
be a maximum unbalanced pressure of only 125 
pounds per square inch, or a total maximum 
load of 4813 pounds, while if pumping from 
atmosphere, this maximum unbalanced pres- 
sure would, of course, be 225 pounds per 
inch, or total maximum load of 8663 pounds. 

While this is a curious state of affairs, it 
is clear to see that the employment of the 
auxiliary tank, giving the high inlet pres- 
sure, is an advantage, not only making it pos- 
sible to use a pump without a flywheel, such 
as is already handy in a railroad shop, but 
considerable time and total work is saved by 
this means, in the final filling of the second 
tank, although this initial work is performed 
of course, by some other air compressor in 
the shop. 

Aside from the question of work done by 
the pump, there is the even more important 
matter of temperature, especially with an un- 


jacketed compressing cylinder. With 100 
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pounds inlet and 225 pounds discharge, the 
number of compressions is 2.09 and the final 
air cylinder temperature only about 185 de- 
grees Fahrenheit, while if drawing from at- 
mosphere there will be 16.3 compressions, giv- 
ing a final air cylinder temperature of over 
700 degrees. At such a temperature lubrica- 
tion becomes a serious problem, as explosive 
gases often are formed by the action of the 
located air upon the oil. 
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used only for supplying air to the working 
chambers of the tunnel shields under the 
river. In this way the air capacity could be 
increased three or four times. 

The percussion drills used were of the In- 
gersoll-Sergeant type, Nos. 31%, A-86, C-24 and 
F-24. 

The air was compressed to 100 pounds per 
square inch in the power-house and was de- 
livered at about 80 pounds per square inch 


























































































































DRILLING aND BLasTING. Powper Usep. 
| Cost of labor only. 
. Drilling and sbarpening. Cost per 
——— No. of drill shifts Feet drilled Quests of Total | cublc yard 
Date. ‘otal feet drilled. ‘ ‘ excavation, in Per quan- 
: 4 (10-hour.), per man per hour. cubic yards. = | cubic yara.| tity. per pound. 
& a Sh eae 
> 3 os 
al = F 3 2 os 3 s. 
. : . " 4 3 35 Zz 2S |38s 
° = = - = = = a = 3 a s 3 a 
2 |i g|2\21212 | 2 | < 2 |< 
e |x* e |jz-|gi|e = | ae | 5 
< 3 $ 3 is Aa $ $ 
8 549 98 204 | 302 | 3.081) 2.734) 2.831 1 736 1 664 2381 | 0.27 | 1.84 | 1.40] 1 585 | 0.10 | 0.10 
8 287 85 J 223 | 308 | 2.462) 2.777) 2.691 809 698 | 2440 | 0.29 | 3.01 | 3.49] 1 960 | 0.27 | 0.31 
BEE dscavice 268 | 268 |...... 2.845) 2.845 1 022 960 2031 | 0.26 | 1.98 | 2.11 966 | 0.10 | 0.11- 
2 UBB |..-... % BD to cvces 2.688) 2.688 743 716 640 | 0.25 | 0.86 | 0.89 430 | 0.06 | 0.07 
2148 |...... 7? FD foccese 2.700} 2.700 238 583 | 0.25 | 2.24 | 2.24 280 | 0.13 | 0.18 
99148 | 183 869 | 1068 | 2.767) 2.77 | 2.77 4548 | 4276 | 7975! 0.27) 1.75 | 1.87) 5 231 / 0.13 | 0.18 
-| 6976] 216 )........ 216 3.229 614 527 | 1604 | 0.23 | 2.61 | 8.04 | 1 230/ 0.22 | 0.2% 
poses ’ 18 135 3.029 357 259 1284 | 0.30 | 3.46! 4.76 | 1086 | 0.82 o-¢e 
3 733 140 , 2.666 580 404 | 1084 | 0.29 | S308 | 2.68 560 | 0.11 | 0, 
6715 249 |. 2.769 925 890 | 1901 | 0.28 | 2.05 | 2.13 905 | 0.10 | DM11 
14 742 546 2.700} 3254/) 2908 | 4570 | 0.31 | 1.40 | 1.57] 2 470 | 0.08 | 0.00 
25 190 126 2.819 | 5680 | 4988 | 10398 | 0.29) 1.88 | 2.08 | 6 191 | 0.12 | 0.14 
1617 5S |. 2.921 188 471 | 0.29 | 1.88 | 2.50 876 | 0.17 | 0.28 
2948 107 2.755 496 347 883 | 0.29 | 1.78 | 2.54 357 | 0.08 | 0.11 
3 734 131 |. 2.8580 626 606 1008 | 0.27 | 1.60.| 1.65 609 | 0.11 | 0.11 
8 200 200 |. 2.848 718 709 | 2161 | 0.26 | 3.00 | 3.04 918 | 0.14 | 0.14 
4787 285 |. 1.680 605 535 | 2397 | 0.50 | 3.96 | 4.48 762 | 0.14 | 0.16 
21 346 868 |. 2.460 | 2 605 2385 | 6915 | 0.32 | 2.57 | 2.9) | 3 O22 | 0.12 | 0.14 
70 620 | 86749 | 534 2 672 | 3 206 3.020) 2.710, 2.710 | 12 923 | 116469 | 2 283 | 0.29 | 1.96 | 2.17 | 14 444 | 0.12 | 0.14 








DRILLING AND BLASTING COSTS OF 
THE PENNSYLVANIA NORTH 
RIVER TUNNELS 


Complete itemized of drilling and 
blasting in the North River tunnels of the 
Pennsylvania Railroad at New York are giv- 
en in a paper by Messrs. B. H. M. Hewett 
and W. L. Brown, describing that work in de- 
tail, recently published in the proceedings of 
the American Society of Civil Engineers, the 
table above being from that paper. 

At each plant air was furnished by one high- 
pressure compressor. This machine had du- 
plex 14%4x36-inch Ingersoll-Rand air cylinders, 
and was connected to a cross-compound, Cor- 
liss-Bass steam engine with 
inch cylinders. 


costs 


14-inch and 26- 
The air cylinder was water 
jacketed with circulating salt water. This 
compressor could supply air for about nine 
drills, running unassisted. But on occasion 
when there was an unusual demand on account 
of heavy drilling work, an additional supply 
was obtained from three low-pressure Inger- 
soll-Rand machines in each plant, ordinarily 





at the drills. A 3-inch air line was used. The 
drill steel was 1% to 134-inch octagonal. The 
holes were about 3% inch in diameter at 
starting and 2% inches at full depth of Io feet 
The powder used on the New York side was 
40 per cent. DuPont Forcite, the near presence 
of heavy buildings and lack of much rock cov- 
er necessitating light charges and many holes 
spaced close together. 

To compensate the contractor for the inev- 
itable excavation done outside the neat lines 
of the masonry lining, the excavation was 
paid for to the standard section line, which 
was 12-inches outside the neat lines on top 
and sides and 6 inches outside at the bottom 
of the cross section. 

On the Weehawken side, in the rock blast- 
ing, 60 per cent. Forcite was used. The av- 
erage length of hole drilled per cubic yard of 
excavation was 2.9 feet as against 7.7 feet at 
Manhattan; and the amount of powder used 
was 1.96 pound per cubic yard as against 1.24 
pounds at Manhattan. 
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BOLTLESS CHUCK FOR PISTON 
DRILLS 


In the North Star mines, at Grass Valley, 
Cal., a special type of chuck designed by 
Messrs. Paynter and Bastian, employees of 
the company, is used on the piston-machine 
drills. The peculiarity of the chuck is that it 
includes no bolts, and hence does not require 
the use of a wrench for tightening the hold 
upon the drill shank. The accompanying 
working drawing shows the details of the 
chuck and clamping arrangement. 

The chuck is drilled as usual to receive the 
shank of the drill steel. A slot, ‘above and 
parallel to the shank of the steel, is cut in the 
chuck to. receive a gib 4 that bears against 
the shank of the drill. Below the drill sock- 
et and perpendicular to the axis of the chuck 
two holes are cut to receive bushing keys X 
and Y, that bear against either end of the low- 
er part of the drill shank and take up wear 
from the chuck. A strap or band C fits 
around the chuck and over a tapered key B 
that bears on the gib A. The key B is tap- 
ered away from the end of the chuck so that 
when every impact of the drill against rock 
drives it further under the strap C, the gib 
is forced more tightly against the drill shank. 
There is, hence, no tendency of the drill to 
become loose in the chuck. On the other 
hand, it is held more securely at each stroke. 
The key B is made with a heavy head at 
either end. 

To fasten the drill in the chuck the key 
is driven tight by a blow upon the head 


Counterbore % 


Counterbore 

















Cross Section on Line m-# 
Gib and Key, but not 
Bushing Key, shown. 
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Cross Section on Line m-n 

Gibs and Keys not shown, 

at the larger end. A blow on the other end 
of the key serves to loosen it and allows the 
drill to be removed. This type of chuck has 
been used for several years in the North 
Star mines and has proved entirely satisfac- 
tory.—Eng. and Min. Journal. 





SPECIFICATIONS FOR AIR HOSE#* 


When the question of the purchase of some 
50,000 feet of air hose for use at the Mare 
Island Navy Yard was taken up several years 
ago, it was found that up to that time no defi- 
nite specifications were in use under which 
this hose could be purchased. Applications 
made to the purchasing departments at other 
navy yards developed the fact that each yard 
purchased its hose under special specifications 
gotten out at that particular plant, and that 
hose was being used at one place costing 85c. 
a foot, while hose of a different nature used 
for exactly similar purposes was apparently 
answering all requirements at a purchase 
price of 35c. a foot. It was believed to be a 
highly opportune time to attempt the prepa- 
ration of a uniform set of specifications cov- 
ering all pneumatic hose for use at the vari- 
ous navy yards. 

KINKING AND PRESSURE TEST. 

After quite a little investigation it was de- 

cided to adopt a combination kinking and 


*Condensed from an article in the Amert- 
can Machinist by R. D. Gatewood, Assistant 
Naval Constructor, United States Navy. 
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pressure test, and for this purpose a special 
machine was prepared. [An apparatus prac- 
tically identical was illustrated and described 
in CoMPRESSED AIR MAGAZINE, May, 1900, Vol. 
XIV, page 5279.] 

The actual test was conducted as follows: 

A test piece 20 inches in length was fast- 
ened securely at each end by means of a num- 
ber of elbow-nipple connections, the nipples 
being slightly corrugated. One inch of the 
nipple is allowed to enter the end of the hose, 
which is then secured by two bands of No. 7 
B. & S. gage soft copper wire, hove up by a 
hand vise, so that when the machine is run- 
ning the give of each sample is as slight as 
possible, and, as nearly as may be, equal to 
that of the other samples on the machine. It 
was found highly essential that all nipples be 
of the same length and that their ends be 
carefully rounded off in order to avoid the 
friction of the end of the nipple on the inner 
rubber tube. This point was found to be of 
the greatest importance and in any test of a 
similar nature too much care cannot be taken 
to prevent this friction, for it is upon the 
strength of this inner rubber tube that the 
ultimate strength of the hose depends. The 
length of 20 inches was decided upon after 
considerable experimentation. 

The nipple connection above mentioned is 
made up on a 45-degree elbow, the stationary 
end being turned up 
turned down. 


and the moving end 


The distance between the ends 


of the couplings or nipples when level is 
about seven inches. One end remains sta 
tionary and the other end moves up and 


down through a distance of about 14 inches, 
by means of a crosshead working in guides, 
so that the hose is kinked about 80 times a 
minute. The kinking occurs in two places in 
the length, about four inches from each end, 
the angle through which the hose is bent being 
from 60 to 7o degrees. During the entire 
time the hose is being kinked, a pressure of 90 
pounds per square inch is maintained on the 
hose, this pressure being the pressure at 
which the hose is required to work in service 
In comparatively few instances in the kink- 
ing test was it found that the sample actually 
burst. The, rubber covering of the hose fre- 
quently gave way, but this was not considered 
to be a material defect. The samples were 
carefully watched, particularly at the end of 
the specified kinking test, and if a slight leak 
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was discovered the machine was stopped. If 
there was not found to be a steady flow of 
air, the machine was again started. If, how- 
ever, there was a steady flow of air escaping, 
it was considered as denoting the end of the 
kinking time for that particular sample. 

This specified kinking time was, of couse, 
the hardest part of the specifications to de- 
termine upon, and after tests upon 20 differ- 
ent samples of hose submitted by different 
companies, the following requirements were 
decided upon: 

Length of Test, 


Size of Hose. in Hours. 


BGs: MANN os 05 nae sane 45 
PR MIMMR ce wins online a Ree ose 5 40 
Bas. MUO. cata ba wane eae ee 30 
Ree! MING Kors awoube eas 25 
[al - WN oo wse eee eees 3 


In addition to the above kinking test, all 
hose was required to stand a hydrostatic pres- 
sure of 600 pounds, though under ordinary 
conditions of service the hose would only be 
required to stand about 90 pounds. 

In addition to the above requirements, the 
specifications were purposely made sufficient- 
ly loose to cover the ordinary commercial 
grades of hose in the matter of cotton ply. 
This was done in order not to limit the pur- 
chase of suitable hose to hose of special man- 
ufacture, such as is now used on vessels of 
the navy for fire purposes, the idea, of course, 
being to reduce the cost as much as possible 
and still obtain a serviceable article. 

The kinking test on the large size (1 1-4 
inches) considered to be more or 
comparative only. 


was less 
By means of this test on 
the large size hose, it is possible to ‘pick out 
some samples that are better than others, but 
it is impossible to pick out the best. The re- 
sults of the 600-pound water test were consid- 
ered of more value as a measure of the qual- 
ity of the large size hose than were those of 
the kinking test. 
STANDARD SPECIFICATIONS. 

From the above test the following specifi- 
cations were gotten up by the bureau of con- 
struction and repair, and are now in use for 
the purchase of all pneumatic hose. used at 
navy yards under that bureau: 

“1. The hose to be made up of an inner 
rubber tube, three or more canvas or braided 
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layers, and an outer rubber cover; to be of 
the internal diameter required for. 

“2. The tube and cover shall be free from 
pitting or other irregularities; the tube shall 
not be less than 1-16 of an inch, and the cover 
not less than 1-32 of an inch in thickness. 
The hose to be of the best quality rubber, 
duck and friction, and to be capable of stand- 
ing a hydrostatic pressure of 600 pounds. 

“3. At the time of submitting bid, and prior 

to the opening of bids, each bidder shall sub- 
“mit to the general storekeeper at the yard 
from which the hose is purchased, a sample of 
each size of the hose on which he is bidding. 
These samples will be submitted to the me- 
chanical kinking test, and the award of con- 
tract will be based on the result, the bidder 
whose sample shows the best result as com- 
pared with the price bid will be given prefer- 
ence, the Government reserving the right to 
reject any or all bids. No sample shall be 
considered satisfactory that does not stand the 
test for the following length of time without 
leakage at 90 pounds air pressure: 


etm EMRE ER a sueis Acetate ye tate a chara S av'etd 45 hours 
PaO MNIN.. 5 cls cla Sicin Sia veers secede On So Le IES 
OE ARCH co, siciniwiats sa areiels savas odpoves Ow MORES 
AME RENOIR (iy: an bdo a sowie ie ei tunlacdl clei 0 S00 nee, AE 
DBAs WAC oo eee ccc de eto ae OE 
“4. A sample from each delivery will be 
tested in a similar manner to demonstrate 
whether it is equal to the sample submitted 
with the bid. 


5. The kinking test is conducted as fol- 
lows: The test piece, 20 inches in length, is 
fastened to couplings made up on 45-degrees 
elbows, the stationary end turned up and the 
moving end turned down. The ends of the 
couplings when level are seven inches apart. 
The moving end travels vertically through a 
distance of 14 inches, and the speed is such 
that the hose is kinked about 80 times a min- 
ute, the kinking occurring in two places about 
four inches from each end. During this test 
an air pressure of about 90 pounds per square 
inch is maintained in the hose.” 

The adoption of the above specifications has 
resulted in the purchase at a very reasonable 
price of hose which is amply strong to with- 
stand all service pressures, and at the same 
time of such construction and pliability as to 
produce good results in use. The test of 
comparatively short duration and awards can 
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be made almost immediately after receipt of 
bids, as the test can be conducted prior to the 
date on which the -bids are to be opened, and 
it is only necessary to compare the results of 
the test with the bids in order to recommend 
award. While it is appreciated that the re- 
sults do not indicate definitely the manner in 
which the hose will stand up in service, it is 
found by experience that hose which stands 
up well in the kinking test gives good satis- 
faction in service. 





OIL RESOURCES OF CALIFORNIA 


Few of us have even begun to realize the 
wonderful development of the oil industry of 
California in the past ten years or the enor- 
mity of the present and prospective supply. 
This is strikingly set forth in a recent address 
by Mr. DeKalb before the California Board at 
Nevada City, Cal. He calls attention to the 
very apparent fact that California has entered 
the age of oil, and that from very modest be- 
ginnings it has risen to pre-eminence. Ten 
years ago it produced 4,000,000 bbls. yearly, 
now 75,000,000 bbls., and it is estimated that 
it will keep up its yield for at least 50 years. 
There are 255 producing wells in the Midway 
field alone; 10 are veritable geysers of oil. The 
Lakeview has been spouting 48,000 bbls. daily 
for three months, outstripping Baku, in Rus- 
sia, and holding the world’s record; 75 square 
miles of territory has been proved. The oil is 
found in deposits overlying the ancient eroded 
surface. Gushers are pools in the deepest 
scored early land area, as if a canon had been 
filled with sand and the oil had then been ac- 
cumulated in the interstices. Gushers may 
be due to gravity under pressure from a high 
head, or to expansion of compressed gases ac- 
cumulated above the oil in a pool. As usual 
in other fields, the anticlines hold the oil, the 
synclines the water. The market for oil is 
A few years ago coal 
was a competitor of oil on the Pacific coast, 
today crude petroleum has monopolized the 


constantly widening. 


field as a fuel, except for domestic heating. 
The facilities for distribution are excellent 
and will give some idea of the vastness of the 
enterprises. The Producers Transportation 
Co. operates an eight-inch pipe line 210 miles 
to Port San Luis, serving the Sunset, Mid- 
way, Kern and Coalinga fields, transmitting 
20,000 bbls. daily. The Associated Oil Co., 
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serving the same fields, operates an eight- 
inch pipe line 350 miles to Port Costa, in 
San Francisco bay, and a six-inch line 10 
miles to Monterey. The Standard Oil, drain- 
ing from the McKittrick, Kern, Midway and 
Sunset fields, transmits 35,000 bbls. per day 
to Point Richmond, 345 miles through an 8- 
inch main. There are 21 pumping stations in 
this line. When we consider that the cost of 
these pipe lines, with all accessories, averag- 
ing about $10,000 per mile, one gets some idea 
of the expense involved, warranted by confi- 
dence in the field. A pipe line is even pro- 
jected to Arizona, to serve the six railroads 
in that territory, as well as the copper district 
of Globe, Miami and Douglas, and Canada 
copper district in the state of Sonora, Mexico. 

The consumption of oil on the Southern 
Pacific system alone amounts to 9,000,000 bbls. 
per year. California oil goes to British Co- 
lumbia, Alaska, and the Orient, to Panama 
and to Pacific point as far as the 
Straits of Magellan. There are 6,692 produc- 
ing wells in the state. As regards investments 
and cost: It costs $6,000 per acre to drill 
and equip wells, giving a total investment of 
at least $100,000,000. Pipe lines alone repre- 
sent $10,000,000, refineries, tanks, cars, ships, 
etc., $50,000,000. Land drained by wells, aver- 
age value, $2,000 per acre, or $60,000,000 total 
This gives a grand total of $210,000,000. The 
output of 79,000,000 bbls. yearly at 4o cents 
per barrel, is worth $31,600,000; half is avail- 
able for dividends, hence the oil 
earns 714 per cent. on invested capital. 


every 


industry 


bi Peed Pipe leading to 
Three-way Cock on 
Front of Tabie. 
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PNEUMAUIC CLAMP OR WORK 
HOLDER 


The half tone and the isometric sketch on 
this page, reproduced from the American Ma- 


chinist, show a handy pneumatic clamp which 


is provided for every machine having need 
of it in the Beech Grove shops of the Big 
Four Railroad. 
The 


clamp is upon the radial drill, as seen in Fig. 


Practically no explanation is 


required. most frequent use of the 
1. It consists primarily of the pneumatic cyl- 
inder 4, which has a pipe from the air line 
When air is admitted 


it forces the plunger B up against the clamp- 


running into its base. 


This clamping lever fulerums in 
the yoke )), which is made to be easily fast- 


ing lever C. 


ened to any part of-the table by T-headed 
bolts so that it can be applied in almost any 
position. Any shop having an air supply, and 
railroad find the 
clamp a great time saver, as it entirely does 


what shop has not? will 


away with the use of straps and bolts in any 
work of its kind, doing both the clamping and 
the releasing instantly. 





“Aggie is fifty, and so thin that when she 
wears a tailor-made suit she has to build out 
with pneumatics. You remember, at the Wo- 
man’s Suffrage Convention, how Mrs. Bailey 
pinned a badge to Aggie, and how there was 
a slow hissing immediately, and Aggie: caved 
in before our very eyes.”’—Saturday Evening 
Post. 
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Piptnc BY WHICH Pump Is MADE TO SuPPLY AIR TO SYSTEM 


PUMPING AIR WITH A WATER 
PUMP 


The accompanying sketch shows an ingen- 
ious method of forcing air into the pressure 
tank of an hydraulic-elevator system. The 
cost of installing this device is small as com- 
pared with that of an air compressor, and it 
gives very satisfactory results. 

The method 
First, valve F 


follows: 
is opened while the pump is 
in operation and when B becomes full pet- 
cock E will show water. Just before air be- 
gins to be sucked in, on the return stroke of 
the pump, £ is closed; this draws air in 
through check valve C. On the next stroke 
of the pump, the pressure closes C and forces 
valve 2) open, and the air passes over into 
tank. By this arrangement, no 
air gets into the body of the pump, the reser- 
voir B being filled with water and pipe F 
is not sufficient to drain it at one stroke of 
the pump. 


of operation is as 


the pressure 


The pipe and check valve at G is for charg- 
ing the air chamber J which loses air through 
valves. By closing valve H, air 
is drawn in through G and soon appears in 
the top of the glass on the air chamber.— 
Power and the Engineer. 


the gage 





Cincinnati factories are now using 300,000,000 
cubic feet of natural gas per month. The Gov- 
ernment building is the latest large consumer. 


THE COMPRESSED AIR SERVICE ON 
THE PANAMA CANAL 


The following is a recent summary by The 
Engineer, London, of the compressed air in- 
stallations on the Panama Canal work. It is 
premised that all the drills are operated by 
compressed air. The system supplying air 
to the drills in the Central Division and at 
the Pedro Miquel and Miraflores locks, for 
the large shops at Empire, and the field repair 
shops at various points, extends a distance of 
about 13 miles. The main line is made up 
of 38,800 ft. of Io-in., 14,600 ft. of 8-in., I0,- 
ooo ft. of 7-in., and 4,000 ft. of 6-in pipe, and 
from these mains air is conveyed to different 
parts of the cutting by “leads” aggregating 
over 34 miles, composed of 2-in. to 8-in. pipe. 
There are three compressor plants, situated at 
Rio Grande, Empire, and Las Cascades, each 
equipped with two Ingersoll-Rand and two 
Laidlaw-Dunn-Gordon compressors, with an 
aggregate maximum output of 1,800,000 cubic 
feet of free air per hour. Since the installa- 
tion of oil-burning apparatus the fixed daily 
charges in connection with these plants, now 
being added to by the installation of Rand 
compressors at Rio Grande and Empire, have 
been reduced by over £25. Other extensive 


air-compressing plants are running at Balboa, 
Porto Bello, and at the Gorgona and Cristo- 
bal shops. 
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RAIN AT PANAMA 

The rainiest July of record on the Isthmus 
was that which has just closed. There were 
showers on each of the 31 days, and some of 
the most. violent of these occurred during 
hours when work was in progress on every 
section of the Canal and railroad. A popular 
deduction from past rainy seasons is that there 
is likely to be a heavy shower between 12 and 
2 oclock each day, and the meteorological 
records on the Isthmus sustain this belief, to 
the extent of showing that the noontime rains 
are very frequent and often heavy, as much 
as two inches of rain falling in one hour. 

At Gatun during the hardest part of such a 
storm, one who looks out across the valley 
from the division office can see but dimly the 
lock monoliths and the cableway towers near- 
by, while the workers on the Dam beyond the 
locks are quite obscured from view. Grad- 
ually the more intense rain gives place to a 
gentler downfall, and it often happens that 
within half an hour after the blinding show- 
er the sky is blue and the sun is shining. To 
one who watches from shelter it is a fair 
assumption that durmg the most violent part 
of the rain the men have found some protec- 
tion and the work has been temporarily sus- 
pended. He can see that this is not true dur- 
ing the drenching but gentler parts of the 
storm; and if he were out on the Dam, at the 
spillway, or in the lock site, he would know 
that the work seldom ceases during any part 
of the rain. 

The men at work on the toes of the Dam 
cannot shift track so rapidly in wet as in dry 
weather, and there is an added inconvenience 
in the dumping of rock and earth from the 
spoil trains but they can do some work and, 
while they can, they do it. In a locality like 
Gatun, where rain is the rule and fair weath- 
er the exception, this persistence through the 
heaviest showers makes a great difference in 
the amount of spoil that can be unloaded on 
the toes of the Dam, and it explains in a 
measure why that work is keeping pace with 
that on the Locks. Showers make no differ- 
ence to the force on the hydraulic fill, be- 
cause the dredges and relay pumps are under 
cover, and at the spillway it is not allowed to 
interfere; the men put on their waterproof 
coats and keep at work. 

Half of the concrete work at the Locks is 


also done under cover; that is, the materials 
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are sent to the mixers, mixed, and delivered 
over the lock site by men protected from the 
rain. They set the pace for the outside 
workers. Concrete is spaded into place as 
long as the cableway operator can see the sig- 
nals of the man whose flag directs the move- 
ment of the buckets, and all the rest of the 
work moves in consonance with this. 

One of the wettest places in Culebra Cut 
is the pit in which a steam shovel works, be- 
cause the pit is filled knee-deep with water, 
and there is no protection overhead. The 
pitmen are laborers, usually negroes, and they 
pay as little attention to the rains as the Span- 
ish track laborers, and the white Americans 
who direct the work. A statuesque picture of 
indifference to. weather is the conductor of a 
spoil train running out of Culebra Cut. The 
engineer and firemen are in the locomotive 
cab and dry, but the conductor is entirely ex- 
posed during the heaviest storms, as he sits 
on the high side of the rear flat car of a train 
carrying spoil to the dumps or running back 
to the Cut where some steam shovel is wait- 
ing for more cars. It is an unusual storm 
that forces a steam shovel to suspend, unless 
the drainage of the pit is stopped and the 
water puts out the fire. The track gangs keep 
at work in the Cut and on the dumps where 
the mud is literally up to their knees, because 
disposing of the spoil, not excavating it, is 
still the determining factor in the digging of 
Culebra Cut—The Canal Record. 





FIREDAMP AND BAROMETRIC 
PRESSURES 


An elaborate memoir on this subject has 
recently been prepared by M. Léon Morin, of 
Liévin (“L’Influence des Variations de la 
Pression Atmosphérique sur les Dégagements 
de Grisou,” Bulletin de la Société de )’Indus- 
trie Minérale, July, 1910). At the outset he 
gives a synopsis of the views published in this 
country and elsewhere, and finds that most 
engineers of experience are in agreement as 
to the influence of atmospheric pressure on 
the emanations of firedamp from old work- 
ings, but that opinions differ as to the influ- 
ence of these variations on emanations at the 
working face. For some time 
have been made at Liévin, and these establish 


observations 


the two main facts that heavy depressions of 
followed by the appear- 
ance of traces of firedamp in certain feebly- 


the barometer are 











ventilated roadways or in roads terminating 
in a cul-de-sac; and a rise in the proportion 
of firedamp in ,several return airways. M. 
Morin arrives at the following conclusions :— 

1. That variations of atmospheric pressure, 
even when very slight, produce variations in 
the emanation of firedamp; all things being 
equal, when the pressure is constant, emana- 
tion of firedamp is equally constant. 

2. When the atmospheric pressure increases, 
the emanation decreases, and, inversely, if the 
pressure decreases, the emanation increases. 

3. A maximum of atmospheric pressure 
correponds with a minimum of firedamp con- 
tent, and vice versd. 

4. The variations can be very considerable, 
a fall in the pressure from 770 mm. to 740 
mm. giving a variation in content of 50 per 
cent. 

5. There is no strict relationship between 
the variation in firedamp content and the vari- 
ation of pressure. 


























A COMPRESSED AIR DUST BLOWING 
OUTFIT 


The accompanying illustration shows the 
method used by an engineer in Richmond, 
Va., for obtaining an air supply for blowing 
out dust from the generator end of a small 
Curtis turbine set. 

In his plant was a small belt-driven air 
compressor, which furnished compressed air 
for removing shavings from the wood-work- 
ing machinery in the factory to the boiler fur- 
naces. In this case a small 30-gallon water 
tank was obtained which was capable of with- 
standing an air pressure of 70 pounds to the 
square inch. This air tank was secured to the 
wall of the engine room directly over the tur- 
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bine unit, by means of two hangers made of 
¥g-inch strap iron, curved so as to form a 
cradle for the tank, as shown. At one end of 


‘ the tank was fitted a nipple to which was 


screwed the air pipe running to the compres- 
sor, this pipe being fitted with a valve to per- 
mit shutting off the tank from the air-pump 
line. On the other end of the tank, at the 
top, was fitted a long nipple to which an angle 
valve was screwed. To this valve was 
screwed another long nipple to which a hose 
coupling was attached, the hose being long 
enough to reach to all parts of the turbine as 
well as to the switchboard. The tank was in- 
expensive, neat in appearance, being painted 
with aluminum, and efficient in operation— 
Power and the Engineer. 





TUNNEL PRESSURE EXPERIENCES 

In the account by Mr. C. H_ Hollings- 
worth, superintendent for the contractors, the 
Buffalo Dredging Company, in the construc- 
tion of the Buffalo Waterworks Tunnel, the 
following has to do with the experiences of 
the men working under air pressure. But 
few accidents or serious injuries occurred in 
the three and one-half years of working. One 
man was killed by an elevator and another 
had a leg crushed by an electric locomotive. 
The chief and constant trouble was from 
bends or caisson disease. 

This was usually confined to new men, how- 
ever, and Mr. Hollingsworth says, I should 
judge that from 75 to 90 per cent. of the new 
men had it in a greater or less degree either 
in their first or second shift on the work, in 
spite of the fact that any new men on a shift 
were brought out of the air by their foreman 
or the lock tender after the other men were 
all out, so that they could take plenty of 
time. The time of decompression lasted from 
I2 to I5 minutes in 25 Ibs. of air. On the 
other hand after they had gotten over their 
first attack it seemed next to impossible for 
them to get the bends again, no matter how 
quickly they came out, with a few exceptions. 
As for the exceptions noted, it seemed im- 
possible for them to come out at any speed 
whatever. Some of them after coming out 


from work would be attacked with the bends 
while in the dry house and would immediately 
be placed in the hospital lock and the pressure 
run up about % lb. higher than the pressure 
under which they had been working and the 
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outlet valve set from the outside so that the 
decompression would be at the rate of about 
5 minutes per pound, or about 2 hours for 
25 lbs., but on coming out they would often 
be attacked again. The next time the time 
would be increased to 2% hours and even then 
it would often prove useless, and we have had 
men that failed to get rid of it after going 
in the lock three or four times with hot baths 
and hot coffee between times. They would 
then be sent to the hospital and with these 
stubborn cases the men were not allowed to go 
back to work. The other workmen in spite 
of orders would go in and out of 25 lbs. of 
air from I to 2 minutes and feel no effects. 
One thing noted was that either in summer or 
winter a damp spell would bring on several 
cases of the bends. Also men that were sub- 
ject to attacks of rheumatism would have a 
touch of the bends immediately after such an 
attack. 

A peculiar thing was that while the atmos- 
phere away from the locks was quite cold and 
that near the locks was intensely hot, the lock 
tenders had as much or as little of the bends 
as the others. The air from the compressors 
was discharged near the locks and there was 
sufficient leakage at the heading to cause 
considerable current and to make the air 
quite cool. Otherwise, the supply pipes would 
have been carried close to the heading. 





A SOAP BUBBLE CELEBRATION 

The following letter to the Scientific Amer- 
ican, purporting to be from a small boy in 
California, makes reading of interest to vari- 
ous ages: . 

In our town of Berkeley we have a new 
government which will not let little boys have 
any fireworks on the Fourth of July. My 
father thought that was a good idea, but he 
wanted me to have a good time on the Fourth 
of July just the same, so he got up this ex- 
periment for me and my friends instead of 
fireworks. 

He took about a quarter of a pint of Italian 
olive oil and boiled it about two hours with 
about four ounces of common caustic potash, 
such as is used for wool washing, he dissolved 
the potash in about half a pint of water before 
boiling it with the oil. After the mixture had 
been boiled two hours the soap was ready, 
and he strained the extra water and potash 
off after the mixture had gotten stone cold 
and stood over night. 
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The next morning, which was Fourth of 
July, he got the biggest dish-pan in the house, 
about two and one-half feet across, and he 
made up a solution of the soap in about four 
gallons of water, then he took the garden hose 
and fastened it to one of the larger gas pipes 
in the cellar and put the other end in the bowl 
of soap water, and then turned on the gas. 
The dish-pan quickly filled up with a mass of 
bubbles all fastened together, each bubble be- 
ing about as big as my fist, and then because 
they were so light on account of being filled 
with gas they began to try to rise up, but they 
were so stuck to the soap water that they did 
not break away till there was a mass of them 
nearly as big as the largest sized watermelon, 
then they sailed away and we watched them 
till they were out of sight. As soon as one 
bunch of bubbles had sailed off another bunch 
began to form, and sometimes we could see 
as many as twenty in the air at once. Some 
of them we could watch as long as three and 
a half minutes by the watch before they went 
clear out of sight. We kept up the game sev- 
eral hours, and the amount of gas used up 
was 32 cents worth, which was a cheap enough 
Fourth of July. 





A dust collecting machine for card rooms is 
being introduced into English factories. It 
is self-contained and does not require the erec- 
tion of any overhead piping. It consists of a 
dust-collecting receptacle mounted on a trol- 
ley which can be wheeled down the alley be- 
tween the cards and employed to remove the 
dust from each card as it ts stripped. Within 
the dust-collecting receptacle a fan of special 
type is mounted. This fan is driven by a rope 
from the rope pulley of each card. Suitable 
flexible pipes are connected to the dust re- 
ceptacle and can be connected to a cowl or 
The 
inner side of the receptacle is covered with 
cloth, which acts as a filter, and, although al- 
lowing the induced air to escape in the at- 
mosphere of the card-room, prevents any dust 


cover surrounding the stripping brush. 


or other foreign matter from passing through. 
When in position the flexible pipe is connected 
to the cowl, or cover, and stripping com- 
The dust generated by the stripping 
process is collected in the receptacle, the strips 
in the brush being removed by hand as hither- 
to. 


mences. 
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CHARLES TALBOT PORTER 

Charles Talbot Porter died at Montclair, N. 
J., on August 28. He was a distinguished en- 
gineer and the most recent recipient of the 
John Fritz medal established as a recognition 
of notable scientific or industrial achievement. 
The four men receiving this medal prior to 
Mr. Porter were Lord Kelvin, George West- 
inghouse, Alexander Graham Bell and Thomas 
A. Edison. 

The John Fritz medal of. distinction was - 
conferred upon Mr. Porter by the four na- 
tional engineering societies because of his 
work in perfecting the high speed steam en- 
gine. Prof. Hutton, of Columbia University, 
at the time this medal was conferred upon Mr. 
Porter, said that “the reciprocating engine 
owed to him the first vision of the advan- 
tages that come from making the crank shaft 
turn at a high number of revolutions, whereby 
the weight of motor per horse power is re- 
duced. From this thought sprang the modern 
design of the motor for self-propelled vehicles 
and for the aeroplane.” 

Mr. Porter was born in 1829. He was the 
mechanical head and dictator of the Porter- 
Allen Engine Co. In 1867, he installed the 
only high speed engines exhibited at the 
French Exposition. He forced new ideas of 
speed possibilities upon the engineers of the 
world. } 

To so design an engine that the weight of 
motor per horse power is reduced, and at the 
same time to secure economy and durability, 
is an advance of no little importance in engine 
practice. As we look over the encyclopedias 
of mechanics and see the pictures of primitive 
engines, whether they be steam engines, pumps 
or air compressors, the first thing that im- 
presses us is that the older the design, the 
heavier, more complex and slower of speed 
it appears to be. The old Cornish pump and 
the original Watt engine were slow moving, 
cumbersome, heavy devices. The horse power 
per unit of weight was small, and if efficiency 
means something more than low coal con- 
sumption, if it means also less material, less 
space occupied, requiring less attention on the 
part of the engineer, then the modern steam 
engine compared with the old is a highly 
efficient machine. 

What has been done with the steam engine 
is now being done with the air compressor, 
which is, after all, only a steam engine applied 








to the compressing of air. It was originally 
supposed that the efficiency of an air compres- 
sor was in direct proportion as its speed was 
reduced. Manufacturers called attention to 
the slow speed as an argument in favor of the 
permanency and efficiency of the machine. 
This was all very well during the time that 
steam engine practice depended upon low 
speeds; it was all very well when pneumatic 
engineers had not learned how to compress 
the air in stages and to cool it before, during 
and after compression; it was all very well 
before splash lubrication and the automobile 
system of boxed-in crank shafts and automatic 
oiling had been established. To-day there is 
no more reason why the air compressor should 
not be run at high speed than that a steam en- 
gine should be put back in the place it held 
twenty-five or more years ago. A common 
air compressor will not stand high speeds, and 
will not give high economy when so driven. 
The same may be said of a common steam en- 
gine; but an_ air. designed for 
speed, with large ports and passages, large 
bearings, approved systems of cooling, and 
with flood lubrication, should 
weigh less, and it actually does produce a cubic 
foot of compressed air at a higher general 
efficiency than the old fashioned, slow speed 
machine. 


compressor 


splash or 





ELECTRIC AIR A PNEUMATIC 
INVENTION 


There is at least one curious thing about 
the development of the electric air channeler, 
and, in fact of the electric air drill also, in 
that while the as completed and 
applied is quite revolutionary in its character, 
and has made the employment of electricity 
for all kinds of rock cutting not only possible 
but highly economical and desirable, there is 
in the device no improvement of or addition 


invention 


to existing electric apparatus, and we might 
say, no electric invention is involved. In this 
case electricity has not made work for itself 
as in so many fields it has done, but work has 
been made for electricity. In both the electric 
air drill and the electric air channeler an or- 
dinary electric motor is used, with the ordi- 
narily available current, results are 
accomplished by it, and the electric air per- 
cussion rock cutter is one of the most success- 
ful of mechanical novelties in recent years 
The electric motor is used in this case with 


but new 
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thankfulness for the existence and availabil- 
ity of it, but with no thanks to electric inven- 
tion for developing its so successful applica- 
tion in this field. This is not the first in- 
stance, nor perhaps the largest field, in which 
pneumatic apparatus has 
ment 
force. 


provided employ- 
for electricity as the ultimate motive 

The electric air drill with the electric 
air channeler now make it possible to em- 
ploy the electric current as the sole means of 
power transmission for mine or quarry, and 
to dispense entirely with large compressor 
plants and long pipe lines. in many cases. 

It is rare indeed that inventions de- 
velop great advantages and economies with- 
out entailing also some partially off-setting 
objectionable and the absence of 
the latter in the case of the electric air drill 
has been widely 


new 


features, 


commented on. In fact no 
sacrifice or even compromise of any desirable 
working feature has followed, while the sav- 
ing in indisputably 
strated to range up to 60 and 7 


alone is demon- 


per cent. at 


power 


the power house. 
The convenience 
and economy are emphasized and extended in 


same characteristics of 
the application of the electric air principle to 
the rock channeler. The machine as a whole 
is much simplified as compared with the 
actuated 
Instead of the 
motor and pulsator separate from the per 


even the air 
channeler of the older types. 


steam channeler, or 


cussion mechanism, and requiring to be sep- 
arately handled with every change of location, 
these do not require to be moved or looked 
after at all, being securely and permanently 
fastened upon the base of the machine and by 
their weight contributing to its balance and 
stability. Instead of the two pulsator cylin- 
ders with the two cranks to operate them for 
the electric air drill, there is but one pulsator 
cylinder and a single crank on the channeler. 
The one motor serves not only to operate 
the channeling steels but also to feed the ma- 
chine along the track in either direction and 
the wires, which are the only power connec- 
tion, permit a longer working travel than is 
ever required in practice. 

The flexible hose, connecting, at each end 
of each, the pulsator with the channeling cyl- 
inder, in no way interfere with or limit the 
possible angular adjustments, so that the 
channeler is used not only for cuts vertical 
or nearly so but also for undercutting at an- 
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gles approaching the horizontal. The perfect 
and constant lubrication of the machine was 
never so well provided for. The same air be- 
ing used over and over, the oil is not carried 
away by the exhaust, as there is none, but 
remains in the machine, and in fact may be 
considered a part of it to perform its function 
the same as the piston, the connecting rod or 
any other essential mechanical member. 
The saving of power by the employment of 
the electric air principle in drill or channeler 
is so acknowledged and so familiar as to re- 
quire no further mention or explanation. Per- 
haps the habit of time saving which also may 
be claimed for the devices should be more 
There is no fixed speed for the 
ordinary air or steam operated rock drill. It 
works and when the bit 
sticks there is nothing doing until the oper- 
ator does something to free it. 


insisted upon. 
slower and _ faster, 
The electric 


air drill or channeler goes along with 
rhythm of a military march. 


the 
The motor and 
pulsator run at uniform and contant speed, 
and for every stroke of the pulsator there is 
also a stroke of the steel upon the rock. If 
the steel sticks, so that it does not withdraw 
promptly and completely from the cut, the 
pulsator keeps up its steady and alternating 
pull and thrust, and before the stoppage is 
realized the steel is striking steadily again. 
The electric air drives an express with few 


and short stops. 





ROCK TUNNEL METHODS AND 
RECORDS 

[The following letter, which appeared in 
Engineering Record, August 20, is entirely self- 
explanatory. As will be seen it follows a let- 
ter in the same columns having to do with the 
excellent record made at the tunnels of the 
Buffalo waterworks :] 

Sir: Let me discuss as briefly as possible 
Mr. C. H. Hollingsworth’s very intelligent and 
practical letter on rock tunnel records pub- 
lished in the Engineering Record of June 18. I 
share with Mr. Hollingsworth the desire to 
see some figures of cost in the Loetschberg 
tunnel records. These have not been far so 
available, and the main point to which I have 
endeavored to call attention is that by the 
system employed in these Alpine tunnels they 
have doubled the former rates of progress. 
There are many reasons why speed is of the 
greatest importance in tunnel driving. This 
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is especially true in the case of long tunnels. 
At the Simplon, for instance, a large bonus 
was offered provided the tunnel was completed 
in a certain time. This bonus was so large as 
to warrant a considerable sacrifice of running 
costs to progress. The unit of cost, or the cost 
per cubic yard to contractor, may be greater, 
but the cost of the finished tunnel may be less 
to the railroad company, because of the shorter 
time required for its completion. 

The contract price for the Simplon tunnel 
was about $12,500,000. To this should be added 
the preliminary construction work, or $1,500,- 
ooo. Half the cost, plus the preliminary work, 
would approximate the average amount of 
money involved during construction, or $7,750,- 
000, which at 4 per cent. would be $310,000 
per annum or about $1,000 a day. This fig- 
ure is equal to about $2 per cubic yard, as- 
suming an output of about 500 cu. yd. a day, 
and it shows the importance of speed in a long, 
expensive tunnel. 

The question of top or bottom heading is 
one which depends so much upon the nature of 
the rock and other conditions that no general 
rule can be adopted. The justification for driv- 
ing a bottom heading, at an increased cost 
over a top heading, is the gain in speed and 
the facility and economy in handling soil for 
the full section. 

The data in Mr. Hollingsworth’s letter of 
performance in top headings of the Buffalo wa- 
terwork tunnels provides a basis of compari- 
son with the work in the bottom headings in 


the Loetschberg tunnel. The following tabu- 





Buffalo. Loetschberg. 
Mucking out headings........ thr. 35 min. 3 hr. 
Setting wp columns or carriage, 

a See = 45 min, 40 min. 
PE SEER at wswaceec<keces 4hr. 30min. 2 hr. 
Removing drill carriage or col- 

umns and loading and firing 

DOE wenwckeu be vuee ds one em 50min. 1 hr. 40 min. 
Clearing out smoke........... 20 min 40 min. 

8 hrs. 8 hrs. 
Size of heading in feet........ 8x15 6% x 10 
Avea in square feetscccs.se..- 120 65 
Number of rounds fired....... 1 2 
Average area of face per hole 

no he ee eee 5% 
Number holes per round...... 18 12 
Depth of holes in feet........ 7to7% 4 
Size of hole at bottom, in..... 154? 2 
Total feet drilled per shift....126-135 96 
Feet drilled per drill hour.... 7.33 12 
Powder. 60 per cent, per cu. ‘ 

* 73 


Number of drills (Ingersoil- 


4 4 
3% (E-24) 3% (F-94) 
95 95 


Average pull per foot of drilled 


hole when biasted.......... -71 .87 
Gain in pull over Buffalo, per 
ME cueaday oxen ei maine en 22.5% 


















































































lation of the different operations during an 
eight-hour shift at each tunnel heading shows 
the proportion of time and other detail. 

The tabulated comparison of the Buffalo and 
Loetschberg tunnels shows that the heading 
area at Buffalo approximates twice the size of 
the heading at Loetschberg, that in proportion 
to area Buffalo has but one-third of the drill 
capacity. Owing to the closer spacing of holes, 
the larger diameter of the hole at bottom, and 
the very much greater quantity of dynamite 
used in the Loetschberg tunnel, a greater ad- 
vance (22.5 per cent.) is made per foot of hole 
drilled. 

At Buffalo, drill columns are used; at 
Loetschberg, a special carriage with an I-beam 
arranged to carry a drill bar, upon which four 
drills are mounted, in advance of the carriage. 
The intention in this arrangement was to ex- 
pedite the placing and starting of the drills 
after blasting. 

The chief point brought out by these figures 
seems to be that the drilling time is so much 
slower in Buffalo than in Loetschberg, and this 
is mainly due to the smaller drills at Buffalo. 
Had the larger drills been used (354 in., same 
as at Loetschberg) an equally favorable show- 
ing in all respects might have been made, but 
here the point comes in, that in order to use a 
large drill properly one must have some sort of 
carriage, and at Loetschberg they have a very 
simple form of carriage, which gives them the 
benefit of the large drill. 


A comparison of the Loetschberg with the 
Pennsylvania Railroad tunnel at Bergen Hill 
shows that in the Pennsylvania tunnel the drills 
were hitting the rock 25 per cent. of the total 
time, while at Loetschberg the evidence is 
given that the drills were hitting the rock 50 
per cent. of the time. In the Buffalo and 
Loetschberg figures given here the words 
“drilling time” must not be taken as “hitting 
the rock,” as drilling time includes time lost 
changing steels, stoppage because of bad holes, 
change from one place to another, etc., while 
hitting the rock means just what the words 
imply; that is, it is the time taken doing the 
actual work of drilling. Here we have an 
important point to work upon. We must, in 
the first place, use a large drill in order to 
make rapid progress, in order to use high pres- 
sure without inordinate breakage of parts. 
Having these large drills we should so mount 
them that they will be hitting the rock as much 
of the time as possible. 
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Mr. Hollingsworth criticises the statement 
that with a greater number of holes and greater 
blasts access can be made to the heading soon- 
er than under the present system. The words 
“heavier blasts” do not give the meaning that 
I intended to convey. What is meant is that 
a large number of shallow holes (these holes 
being of large diameter at the bottom) will 
break up the stone to better advantage than a 
small number of deep holes, small at the bot- 
tom. The material will break better, will be 
thrown farther from the face, and will be 
quite sufficiently mixed up in size to facilitate 
loading. W. L. SAuNDERs. 





FOR CENTRAL COMPRESSOR PLANTS 

“The story is told, and is vouched for as 
being true, of a requisition that was received 
from a small shop on a western railway for 
an additional air compressor. 
for this could 
quarters, 


The necessity 
not be understood at head- 
and the superintendent of motive 
power sent a member of his staff to investi- 
gate. The shop was in a district subject to 
extremely high temperatures, and it was 
found that the master mechanic, in order to 
rest comfortably, had installed three or four 
nozzles in the bedroom of his bungalow con- 
nected to the compressed air system. The 
turning of a he retired to his 
and comfortable 
It is needless to say the air 
compressor was not furnished.” 

The above we copy from the Railway Age 
Gazette. The incident narrated speaks for 
itself and requires no comment. The editor 


valve when 


room would insure a_ cool 


night’s rest. 


however, follows it with a line of remark 
with which we cannot entirely agree. He 
says: 


“This is hardly more extravagant than the 
practice at a number of terminals or import- 
ant points of furnishing compressed air from 
one power plant for the repair shops, car 
repair yards, roundhouses and _ classification 
yards. This not only requires a large amount 
of extra piping, but the air pressure at the 
outlying points varies greatly and is not at 
all satisfactory. It is far better to install two 
or three electrically driven compressors at 
the more important centérs of distribution. 
Electrical energy may be transmitted to these 
points from the central power plant far more 
efficiently than compressed air. The reduc- 


tion in the length of piping reduces the cost 
of maintenance, 


especially in cold weather 




















when the moisture gathers and freezes in the 
pipe and has to be thawed out.” 

It is becoming the established practice, and 
many considerations favor it,to install in cases 
like this a central compressing plant for the 
entire system, using units as large as the 
circumstances will warrant, with sufficient 
duplication to guarantee the maintenance of 
service except in extraordinary contingencies. 
Compressed air is thus furnished more cheap- 
ly as regards both power and labor, and the 
If after- 
coolers are used, followed by water separa- 
tors, practically eliminated. 
The piping should be of adequate capacity so 
that, say in a large railroad shop, there should 
be nowhere a drop of more than 5 pounds 
from an initial pressure of 90 or I00 pounds 
gage. 

The large contracting engineers, as upon 
the New York Barge Canal or the Catskill 
Aqueduct, in each case depend upon a cen- 
tral compressing plant although the distances 
are several times greater than those of rail- 
road yards. Those most familiar with prop- 
and managed compressed air 
plants have little to say about leakage as they 
encounter so little of it. 


air service is better in every way. 


freezing up is 


erly installed 





AIR CURRENTS ROB MINES OF 
MOISTURE 


The following interesting matter bearing 
upon the necessity of counteracting the drying 
effect of air currents in mines is from a paper 
by Erskine Ramsay before a gathering of 
Alabama engineers and officials: 

The amount of water an air current will 
take out of a mine in cold weather is surpris- 
ing and startling. At Banner the ventilating 
current amounts to 200,000 cubic feet per min- 
ute, and for the purpose of calculation the in- 
let and outlet will be considered: of equal 
volume. From the tables it is found that this 
volume of air when saturated and at a tem- 
perature of 4o deg. F. will carry into the mine 
in 24 hours about 14,000 gallons of water in 
the shape of moisture. The same current, 
heated to the temperature of the mine, say 
65 deg. F., will carry out of the mine about 
34,000 gallons, thus robbing the mine of 20,000 
gallons each 24 hours. Unless the mine is to 
be dried out and become dusty, this moisture 
must be supplied to the air current from steam 
jets, pools of water, hose, sprays or other 
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means. At Banner it is sought to supply by 
sprays at least a part of this loss. The 31: 
sprays now installed will deliver about 30 gal- 
lons per hour and with all of them working, 
a total of over 22,000 gallons would be deliv- 
ered during each 24 hours or a little more than 
is taken out by the current. 





THE PROBLEM OF AUTOMATIC 
STABILITY OF AEROPLANE 


It is claimed that the problem of the auto- 
matic stability of aeroplanes has been solved 
by Lieutenant J. W. Dunne, of Farnborough, 
England. At the trials the machine rose to a 
height of about 60 feet and then flew for a 
distance of about two miles without the touch- 
ing of a lever or wheel, the machine during 
the whole time being in absolute equilibrium. 
The machine is a biplane, the most remarkable 
feature being the absence of a tail and steer- 
ing surfaces or rudders of any kind, with a 
single exception of a couple of small steering 
flaps hinged to the rear extremities of the up- 
per surface for the purpose of altering the 
course of the machine during the flights. The 
carrying planes are provided with a double 
curvature which, it is claimed, produces the au- 
tomatic stability. 





PRODUCER GAS FOR SMOKE 
ABATEMENT 


The Sub-committee of the Glasgow City 
Council on Air Purification report that during 
June and July the smoke inspectors had made 
245 inspections of boiler and other furnaces, 
and 2270 observations of chimneys, as a re- 
sult of which 24 intimations of excess smoke 
had been made. Gas engines and producers 
are steadily being substituted for steam boil- 
ers. One firm has discarded its boilers and 
installed instead two engines of 50 and 60 in- 
dicated horse-power, working off one suction 
gas producer; another has taken out its steam 
engine and put in three suction gas engines, 
with accompanying producer plant, retaining 
its steam boiler for heating purposes only dur- 
ing the winter season. A third has installed 
a 60 indicated horse-power suction gas engine 
with producer plant, being the second engine 
introduced within the last ‘eighteen months; 
in consequence of which three Lancashire 
poilers have been discarded and two chimneys 
rendered inactive. The Electricity Commit- 


vee have decided to construct a model dwel- 
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ling for the purpose of showing the use of 
electricity for lighting, heating, and cooking, 
to be exhibited at the Smoke Abatement Ex- 
hibition. 





NOTES 
The annual per capita consumption of coal 
in the United States constantly increases. In 
1880 it was 1.4 tons per capita; in 1892, 2.3 
tons; and in 1907 it was 5.4 tons. 





Experiments and observations on the decay 
of stone antiques in England have developed 
the discovery that the decay of stone work 
usually laid to the weather is really the work 
of bacilli which thrive on the chemical sub- 
stances distributed in the air by soot and 
smoke. 





A Chester, Pa., a man was killed by the 
blowing off of the bead ring of a detachable 
tim tire of an automobile wheel. The owner 
was pumping air into the tire and the man was 
seated on an embankment watching the oper- 
ation when the ring flew off striking him in 
the face and cutting into his head so that he 
died in ten minutes. 





The Southern Pacific Railroad has had the 
Baldwin Locomotive Works build for it some 
what would be é¢alled backward running en- 
gines, to burn oil from the California fields. 
The engineer and fireman are in front, like 
the motorman of a street car. This is possi- 
ble because the tender, carrying the oil supply, 
does not have to be so close at hand. 





Compressed air for cleaning the electric ma- 


chinery in all parts of the filtration building 


of the Cincinnati water purification works has 
been made available, by the installation of a 
motor-driven compressor and a small air re- 
ceiver in the pump room of the head-house. 
From the receiver a I-in. pipe line, with 
suitable outlets, is run through the pipe gal- 
lery of the filter-house and into the chemical 
house. A flexible hose attached to outlets on 
the line permits the electric equipment to be 
cleaned readily. 





The waterworks of Vienna which have been 
under construction for 
now nearly completed. 
from mountain 


about IO years, are 
Supplies are derived 


springs and brought to the 
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city by an aqueduct, 113 miles long, built 
mainly of concrete and measuring 6 ft. 10% 
in. high by 6 ft. 3 in. wide. Numerous tun- 
nels have been driven on the line of the con- 
duit, one of them at Gostling being 3 1-3 
miles long, while the total length of the tun- 
nels aggregates nearly 53% miles. 
eral rule, valleys have been crossed by si- 
phons with a collective length of 13 miles, 
but there are also about 100 bridges account- 
ing for some 5 miles of the aqueduct. 


As a gen- 





No substance that refuses to dissolve in wa- 
ter has an ordor. It is the actual substance 
itself, floating in particles in the air, that ap- 
peals to the nose, and not simply a vibration 
of the air, as in the case of light and sound. 
The damper a thing is the more powerful the 
odor it gives off. A pleasant proof of the fact 
can be had by walking in a garden after rain. 
There is no end to the curiosities of smell. It 
is, for instance, the vapor of a liquid that 
smells, and not the liquid in the mass itself. 
If eau de cologne be poured into the nostril 
the nose refuses to recognize any odor there 
at all. 





An unnamed “authority,” quoted by an ex- 
change, gives the following rather indefinite 
statement of losses incurred in electric gen- 
Loss due to fric- 
loss in 


eration and transmission: 
tion of steam-engine, 10 per cent.; 
belting between engine and generator, 3 per 
cent. If direct-connected this is not figured. 
Loss in generator, Io per cent.; loss in line, 
10 to 20 per cent.; depending on its length, 
size of conductor, care in building line, etc.; 
loss in motors, 12 to 20 per cent. depending on 
kind used and service required by them; 5 to 
10 per cent. loss between the brake horsepow- 
er and the machine to be driven, to which may 
be added the loss in the machine itself due 
to friction. Total efficiency, 50 per cent., tak- 
ing the lowest estimate of loss. 





According to a consular report dealing with 
the trade of Denmark, milking by machinery 
has gained ground during 1909, and 
about 150 machines, mostly of the pressure 
and suction type, are in use. At the same 
time, it cannot be said that this question has 
as yet found a satisfactory solution. Experi- 
ments have lately been in progress at a well- 
known Danish dairy farm, under the superin- 


some 














tendence of representatives of the Royal Vet- 
erinary and Agricultural College of Copen- 
hagen, with a view of comparing the relative 
values of hand milking and milking by ma- 
chinery. The milking machine under observa- 
tion was the Lawrence-Kennedy-Gillies milk- 
ing machine. 





The deepest vertical shaft in America at 
any gold mine is the Kennedy, at Jackson, 
California, which is 3450 feet. There are 
deeper shafts in gold mines at Bendigo, Aus- 
tralia, and on the Rand, South Africa. The 
deepest vertical shaft in the world at pres- 
Tamarack No. 3, near Houghton, 
It is 5253 ft. deep, lacking 27 ft. 
of being a mile. No. 5 shaft of the Tamarack 
company is 5089 ft. deep. The deepest shaft 
of the Calumet & Hecla mine, adjoining the 
Tamarack, is the Red Jacket, 4920 ft. deep. 


ent is the 
Michigan. 





An installation of jet cooling sprays for 
handling approximately 27,000 gal. of con- 
densing water per hour is in operation at the 
plant of the Cambria Iron & Steel Works, 
Johnstown, Pa. Condensing water is pumped 
to the spray nozzles through a 24-in. pipe. 
The system comprises cooling steps and hori- 


zontal pipe made up of 20 18-in. tees, each 


fitted with a 1%4-in. Schutte & Koerting spray 
Ten of the sprays are inclined at an 
angle of about 30 deg. and Io at about 60 deg. 
The cooling slope, a series 


nozzle. 


with the vertical. 
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of concrete steps, is 72% ft. wide and 124 ft. 
long. The water leaves the jets at a tempeta- 
ture of 120 deg. and is taken from the reser- 
voir at 80 deg. 





LATEST U.S. PATENTS 


Full specifications and drawings cf any pat- 
ent may be obtained by sending five cents (not 
stamps) to the Commissioner of Patents, 
Washington, D. C. 


AUGUST 2. 


965,881. LANDING AND STARTING APPAR- 
ATUS FOR AEROPLANES. GEORGE OTIS 
DRAPER, New York, N. Y. 

965,949. ACETYLENE-GENERATOR. FRANK 
C. SANFORD, Bridgeport, Conn 

965,963. BURNER> FOR FUEL OILS. 
W. THOMPSON, Manchester, N. H. 

1. In an oil burner, an atomizing chamber 
provided with a tangential inlet for the admis- 
sion of air under pressure, and an axial outlet 
at one end of the chamber, an inlet member for 
oil under pressure, communicating axially with 
said chamber at its other end, and means to 
provide an annular jet of air concentric with 


ALBERT 


and adjacent to the outlet of the atomizing 
chamber. 
965,969. FLYING-MACHINE. FREDERICK H. 


WALES, Imperial, Cal. 
966,032. HOT-AIR MOTOR. GUILLAUME MANN, 
Paris, France. 


966,151. FLYING-MACHINE. MAtLcoLtm GrRov- 
ER ADAMS, Parsons, Kans. 
966,211. AIR-BRAKE SYSTEM. CHARLES W. 


Hurt, Altoona, Pa. 

966,257. RIVET-HOLDING APPARATUS. Wi" 
LIAM T. SMITH, Birmingham, Ala. 

966,282. AIR-BRAKE AND CLUTCH MECH- 
ANISM. WILLIAM B. WEsT, Philadelphia, Pa. 


AUGUST 9. 


966,424. MONOPLANE. EverarD H. BoECKH, 
Toronto, Ontario, Canada. 

966,494. AIR-COMPRESSOR. Gustav C. 
MER, St. Louis, Mo. 


VOLL- 
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966,574. MACHINE FOR MAKING BUTTER. 

RODNEY MONTAGUE, Cincinnati, Ohio. 

1. In a machine for making butter, a closed 
cylindrical vessel, having a central rotatable 
hollow shaft, with a series of air tubes radially 
projecting from the lower end of said shaft, and 
extending to the wall of the vessel, the lower- 
most air tubes having openings throughout their 
length opening downwardly to project the air 
against the bottom of the vessel and the upper- 
most tubes having openings at their outer ends 
to project the air against the side wall of the 
vessel, an air pump for forcing air through said 
shaft and air tubes and means for rotating said 
shaft and air tubes. 
966,576. LIQUID-FUEL 

R. MONTGOMERY, Shreveport, La. 
966,628. BURNER FOR LIQUID FUEL. 

W. WElIss, New York, N. Y. 

2. <A fuel oil burner comprising an annular 
flame guard provided with a tangential spray in- 
let port through which air and oil are supplied, 
and with lateral flame outlet ports, means to 


BURNER. WALTER 


CARL 


Sener 
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substitution of the oxygen of the vapors for the 
nitrogen of the liquid, and adding a cold gaseous 
mixture of oxygen and nitrogen, poorer in oxy- 
gen than the vapors immediately above the liquid 
in the vaporizing compartment, to the asce nding 
vapors, at a point where they are of approxi- 
mately the same composition as the aforesaid 
gaseous mixture, and at a pressure only suffi- 
cient to enable it to ascend, together with the 
aforesaid vapors, through the descending liquid, 


AUGUST 16. 


967.199. AUTOMATIC AIR-PUMP. JAmEs A. 
KENWORTHY, Oakland, Cal. 

967,234. FLUID-PRESSURE REGULATOR. 
THOMAS S. PUKERUD, Pittsburg, Pa. 

967,239. FLUID-OPERATED ROCK-DRILL. 
CHARLES B. RICHARDS, Cleveland, Ohio. 

967,245. ELECTRICALLY-OPERATED CON- 


TROL MECHANISM FOR PNEUMATIC OPp- 
ERATING DEVICES. HAROLD ROWNTREE, 
Chicago, Ill, 
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PNEUMATIC PATENTS, AUGUST 9. 
discharge additional air into the flame guard, 967,271. PNEUMATIC MOTOR. EUGENE T. 
means to supply oil under pressure in a liquid TURNEY, Rock Island, IIl. 
condition, and a spray jet nozzle to direct the 967,285. SHOCK-ABSORBER. CHRISTIAN WIL- 
oil spray under pressure into the spray inlet SON, Brookline, Mass. 
966,710. PNEUMATIC STACKER. JosEepH K. 967,286. APPARATUS FOR AERATING 
SHARPE, Jr., Indianapolis, Ind. LIQUIDS. Jackson B. Younc, Oakland, Cal. 
966,864. PNEUMATIC SUPPORTING MEANS. 967,359. FLYING-MACHINE. ALBERT HvuGo 
GUSTAF VON SCHANTZ, New Britain, Conn. FRIEDEL, Baltimore, Md. 
966,911. AIR-FEED FOR DRILLS. MartTIN 967,513. VACUUM AUTOMATIC MILKING- 
Harpsoce, Ottumwa, Iowa. MACHINE. Ftoyp B. Grorr, St. Johnsville, 
966,958. MILKING APPARATUS. FRANK B. fee £ 
SHAFER, Northville, Mich. 967,516. AUTOMATIC ATR-COUPLING. ARcH- 
967,013. AIR-COMPRESSOR ADAPTED TO ER H. HARRISON, Orange, La. 
WORK AS A VACUUM-PUMP. ELIE 967,711. AEROPLANE. ROMAIN DE BERSAQUES, 
GAUCHER, Constantinople, Turkey. Washington, D. C. 
967,104. PROCESS OF LIQUEFYING GASES. 967,731. SAFETY-VALVE FOR AIR-BRAKES. 


GEORGES CLAUDE, Paris, France. 

967.105. PROCESS FOR THE SEPARATION 
OF GASEOUS MIXTURES INTO THEIR 
ELEMENTS. GEORGES CLAUDE, Nogent-sur- 
Marne, and RENE JACQUES LEvy, Boulogne- 
sur-Seine, France. 

4. A process for separating atmospheric air 
into its constituents, which consists in liquefy- 
ing cold compressed air in a vaporizing com- 
partment containing the liquid oxygen or liquid 
rich in oxygen which results from the separa- 
tion, and is thereby vaporized, causing the liquid 
resulting from the said liquefying of the cold 
compressed air to descend by stages into the 
said vaporizing compartment, conducting part of 
the vapors ascending therefrom in the opposite 
direction to and in contact with the descending 
liquid to progressively enrich it in oxygen by the 





THOMAS B. CoyYLe, Ashley, Pa. 


AUGUST 23. 


967,885. MINING-MACHINE. 
Davis, Chicago, Ill. 


CHARLES E. 


967,993. DUSTING APPARATUS FRANK C. 
STEVENS, North Andover, Mass. 
968,003. WINDMILL. ROBIN W. VAUGHAN, 


Los Angeles, Cal. 
968,074. HUMIDIFYING APPARATUS. 
ERICK W. Parks, Fitchburg, Mass. 


FREB™ 


968,094. COUPLING FOR AIR-BRAKE S8YS- 
TEMS. VirGIAL P. TAYLOR, Richton, Miss. 
968,120. FLYING-MACHINE. Jacop H. Buss, 

Saltillo, Tenn. 

68,141 PNEUMATIC-DESPATCH-TUBE AP- 
PARATUS. EDMOND A.  ForRDYCE, Boston, 
Mass. 
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PNEUMATIC PATENTS, AUGUST 16. 
968,234. AIR - COMPRESSOR. FREDERICK AUGUST 30. 
BoERCKER, St. Louis, Mo. 

968,236. PNEUMATIC HAMMER. JosEPpH E. 968,528. METHOD OF GENERATING OXY- 
BurRtTLE, Springfield, Ill. GEN. ANDRE BELTZER, Bridgeport, Conn. 
968,291. PNEUMATIC ACTION. BARTHOLO- 1. The method of generating oxygen which 
MEW TT. TREAHY, Detroit, Mich. consists in heating a mixture of 66%, per cent. 
968,332. AIR-TREATING MACHINE. CHARLES by weight of bleaching powder and 33% per 
E. W. Dow, Boston, Mass. cent. by weight of slacked lime to a tempera- 
968,339. AEROPLANE LAUNCHER AND ture of approximately 300 degrees C., substan- 

LANDER. GERALD GERALDSON, Newcastle, tially as described. 

Cal. 968,546. PNEUMATIC ACTUATING UNIT. 

2. In an aeroplane launching and landing ap- LAMARTINE M. FRENCH and WILLIAM M. 
paratus, an oscillatory suspending element, and O’BrRIEN, Chicago, IIl. 
pneumatic means connected with said element 968,560. MOLDING-MACHINE. MARTIN. L. 
to permit paying out of and for taking up the Hryt and JOHN J. LAWLOR, Zelienople, Pa. 
same, said pneumatic means being adapted to 968,567. TERMINAL FOR PNEUMATIC- 
act as a cushion on the paying out motion. DESPATCH TUBES. CHESTER ‘S. JENNINGS, 
968,453. ELECTROFLUID-PRESSURE AP- Brookline, Mass. 

PARATUS. CARL R, DAELLENBACH, Braddock, 968,576. PNEUMATIC-DESPATCH-TUBE AP- 

Pa. PARATUS. CHARLES R. LIBBy, Lowell, Mass. 






































967685 











968094 


Va 





—— 


























ass 
| 968074 


PNEUMATIC PATENTS, AUGUST 23. 


96e 141 











5834 


968,577. AUTOMATIC SWITCH FOR PNEU- 
‘MATIC - TUBE APPARATUS. Isaac W. 
LITCHFIELD, Boston, Mass. 

968,580-1. PNEUMATIC - DESPATCH - TUBE 
APPARATUS. JAMES G. MACLAREN, Wee- 
hawken, N. J. 

968,598. PNEUMATIC-DESPATCH-TUBE AP- 
PARATUS. ALBERT W. PEARSALL, Lowell, 


Mass. 
968,607. PNEUMATIC PAD FOR HORSE-COL- 
LARS. WALTER AVERY SKILLMAN, Springfield, 


968,614. PNEUMATIC CARRIER - SEPARA- 
TOR. HaroutD D. WATERHOUSE, Quincy, Mass. 


968,642. BELLOWS-LIKE HYDRAULIC AND 
PNEUMATIC MACHINE AND APPAR- 
ATUS. PIERRE BRANDT, St. Petersburg, Rus- 
Sla. 

968,700. FLYING APPARATUS. JULIUS 


SCHULKE, Jena, Germany. 

968,732. TIRE-PUMPING ATTACHMENT FOR 
AUTOMOBILES. Oscar M. BERGSTROM, Min- 
neapolis, Minn, 
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1. The method of compressing gas which con- 
sists in raising its pressure in successive stages 
by acting on the gas with a steam jet to impart 
velocity to the gas and then converting the en- 
ergy of velocity of the gas into energy of pres- 
sure at each stage, and in condensing the steam 
employed at each stage, and separating the con- 
densed steam from the gas before delivering the 
latter to the following stage. 

969,031. PROCESS OF AND APPARATUS FOR 
DRYING WET MATERIAL. WLADISLAUS 
BRATKOWSKI, Berlin, Germany. 

1. The herein described process of drying ma- 
terial consisting in forcing a current of air in a 
cycle through the material to be dried, impart- 
ing heat to the air just before it enters the ma- 
terial, transferring heat from the air as it leaves 
the material to a second current of air, and 
passing said second current through another 
portion of the material after the transfer. 
969,046. ATR-BRAKE SYSTEM. ARTHUR DOAN, 

Elmhurst, Cal, 
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AEROPLANE FLYING-MACHINE. 
Biecs, Dayton, Ohio. 


968,734. 
JOHN M. 


968,810. CONNECTION FOR PNEUMATIC 
APPARATUS. Ira H. SPENCER, Hartford, 
Conn. 

968,860. FLYING-MACHINE. FREDERICK B. 
KUMMER, Sheboygan, Wis. 

968,861. PNEUMATIC-VALVE MECHANISM. 


Knut Ivar LINDSTROM, Nykvarn, Sweden. 
968,891-2. HAMMER-DRILL. ALBERT H. Tay- 
LOR, Easton, Pa. 


968,898. APPARATUS FOR FILLING BOT- 
TLES WITH AERATED LIQUIDS AND 
BEVERAGES. HuvuBERT LESLIE JOHN TorPY, 
Jolimont, Melbourne, Victoria, Australia. 

968,918. FLYING-MACHINE. CHARLEs E. S. 
BurcH and FREDERICK R. BURCH, Seattle, 
Wash 


968.926. METHOD OF AND APPARATUS FOR 
COMPRESSING GAS. ADALBERT W. FISCHER, 
Philadelphia, Pa. 


PATE 


NTS, 
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AUGUST 30 

969,073. OXYGEN-BATH. OTTo B. May, New 
York, N. Y. 
1 A composition of matter of the character 


described, comprising means adapted, on contact 
with water, to set free hydrogen peroxid, a 
catalytic agent adapted to break up the hydro- 
gen peroxid, and a finely divided insoluble inert 
carrier which is impregnated with said catalytic 
agent, said carrier adapted, upon chemical ac- 
tion between said peroxid and said catalytic 
agent, to retain said catalytic agent and prevent 
objectionable precipitation thereof and disagree- 
able discoloration of the. bath liquid. 

969,090. LIQUID MEASURING AND FILLING 
APPARATUS. GEORGE W. R. CULBERTSON 
and SYLVANUS R. CLARK, Glezen, Ind. 

969,123. APPARATUS FOR COMPRESSING 
ELASTIC FLUIDS. CLAUDE HousToN STUART 
and CHARLES SCOTT-SNELL, London, England. 

969,139. AIR - COMPRESSOR. JOSEPH W. 
EBERMAN, Chicago, IIl. 
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PORTER COMPRESSED AIR 


MINE AND INDUSTRIAL HAULAGE 





More Up-to-Date, Safer, Handier and More Re- 
liable and Economical Than Electricity 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 
cent. of the air locomotives in America and the majority of those in the world. We can refer to 
a large number of plants with one to fifteen locomotives, track guages 18 to 56} inches. Our 
designs are automatic, easily controlled and free from complications. 

Tenth edition catalogue, just printed, mailed free to mine, railway or industrial officials; 
or to others on receipt of 50 cents. 


Address H, K, PORTER COMPANY, 1207 Union Bank Bldg., Pittsburg, Pa. 














LOCOMOTIVES 


OF EVERY DESCRIPTION 


C FRICK COKE coMPARW 








Compressed Air Locomotives 


for Mine and Industrial Service 


BALDWIN cos aie WORKS | 


PHILADELFS#-14, Pa... U.S.A. 


Cable Address—“BALDWIN PHILADELPHIA” 
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Machinery Manufacturers cannot cover the Coal Mining Industry 


thoroughly without using the advertising columns of 


NEW YORK: 
42 Broadway. 
PITTSBURG 


Commonwealth Bldg. 


CHICAGO ; 
Old Colony Building. 
CINCINNATI: 


117 East Seventh Street. 











OFFICE 








TRA HEAVY, 


SALESROOMS§ 


McNab & Harlin Manufacturing Co. 


Your attention is called to the fact, that we have for 
many years been specialists in the manufacture of EX- 
and HYDRAULIC 
VALVES AND FITTINGS, and are especially equipped 
to turn out the goods in the most satisfactory manner, 
very promptly 

You will find these fittings illustrated in our 1909, roth 
edition catalog, copy of which we will be pleased to send 
upon request 

All of our valves are thoroughly tested and inspected 
before leaving our factory. 

We solicit your orders and inquiries. 


HIGH PRESSURE 


AND) 


50-56 John St., N. Y. 





Factory } Paterson, N. J. 











CLASSIFIED BUYERS’ GUIDE 


Air Cylinder Oil. 
Atlantic Refining Co. 
Borne, Scrymser Co. 
Chicago Pneumatic Tool Co. 


Continental Oil Co. 
Fiske Bros’. Refining Co. 
Galigher Machinery Co. 
Standard Oil Co 
Vacuum Oil Co. 

Air Lift Pumps. 
Chicago Pneum. Tool Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Harris Air Pump Co 


Ingersoll-Rand Co 
McKiernan Drill Co. 
Westinghouse Air Brake Co. 
Air Gauges. 
Galigher 
McKiernan ri 
Westinghouse 









Air Receivers. 
Baldwin Locomotive 
Bury Compressor Co. 
Chicago Pneum. Tool Co. 
Curtis & Co., Mfg. Co. 
Gardner Compressor Mfg. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
Janney, Steinmetz & Co. 
McKiernan Drill Co. 
Pangborn Co., Thomas 
Porter Co., H. K. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Westinghouse Air Brake Co. 

Air Tanks. 
3aldwin Locomotive Works. 
Bury Compressor Co. 
Chicago Pneum. Tool Co. 
Galigher Machinery Co. 


Works. 


w. 





Harris Air Pump Co. 
Ingersoll-Rand Co. 
Janney, Steinmetz & Co. 


Co. 


McKiernan Drill Co. 
Panygborn Co., Thomas W. 
Porter Co., H. 
Westinghouse 
Aftercoolers, Air. 
Bury Compressor Co. 
Chicago Pneum. Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
MecKiernan Drill Co. 
Porter Co., H. K. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 


K. 
Air Brake Co. 


Belting. 
Republic Rubber Co. 
Edw. R. Ladew. 


Belt Dressings. 
Jos. Dixon Crucible Co. 
Blowers. 
Cameron 
Chicago 
Galigher 


Stm.Pump Wks,A.:S. 
Pneumatic Tool Co. 
Machinery Co. 























Easy to operate. 







Repairs Consume Profits 


A Limited Water Supply Decreases the Output. 


Install a 


20th Century Air Pump 


and increase your water supply 50 percent. 


Nothing to wear out. 
Write for Catalogue. 


Harris Air Pump Co. 


10TH STREET AND CANAL 


INDIANAPOLIS, IND. 
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The continuous operation 


of any piece of machinery whose power 
is conveyed to it through American 
Metal Hose is always a certainty. 


This is only one of the reasons why 
American Metal Hose is so /argely and 
rapidly supplanting rubber hose. If you wish 
# to familiarize yourself at first hand with 
4 other reasons is afforded by our 


FREE DEMONSTRATION OFFERS: 


OFFER 15. If you wish to examine its con- 
struction, we will send you a short section of 
AMERICAN METAL HOSE free on request. 


OFFER 16. If you wish to know what 
AMERICAN METAL HOSE will do, we will 
send enough to enable you to give it a prac- 
tical test. You incur no obligation unless 
the hose makes good. 


Lelihedehidetalahatatdeh kh belek tele bielelalaiolele 


Lb bd fb bf bb pi #4 


fa hb i ad ed bd bl ol 


[XN taking advantage of either offer, 
please specz/y what the hose ts to be 
used for, size of hose, and connections 
required. 


Sehatahalalakabale 


Teletetelatadatetade 





£a-Price and ,gm (fim, <um We make 
size list & \yiten 2 the Inter- 
“Hon re- Gy Fae. wm locking 














Profile. oe 











a quest. : 
— f lalainbeicizizis) slosh < shalets 


THE AMERICAN METAL HOSE COMPANY, 
173-177 Lafayette St., Now York. 
WORKS: Waterbury, Conn. 








THE ERIE UNLOADER—NEW STYLE 


For Single, Duplex and Multiple Stage 
Steam, Belt or Electric Driven 


AIR COMPRESSORS 





Maintains practically a constant air pressure, what- 

ever the requirement. Completely unloads and 

loads Compressor without shock or strain. 
Circulars on application to 


JARECK! MFG. CO., - ERIE, PA. 


ALSO COMPRESSOR GOVERNORS 

















JHE only publication in the 
world devoted exclusively 
to the boiler-making industry is 


. 








—— Ta 


BoILER MAKER 


Subscription Price, $1.00 per 
year Domestic, $1.50 Foreign 
Free Sample Copy 























The 


BOILER MAKER 


17 Battery Place 
NEW YORK CITY 








wees Sy eee 


EDWARD R.LADEW 


Sole Manufacturers 


HOYT'S 


FLINTSTONE. LEATHER 


BELTING 


82 FULTON STREET 
NEW YORK 


S&S KS SK 


Branches in All Principal Cities 
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THE DRUCKLIEB 
INJECTOR SAND BLAST 


APPARATUS 


FOR CLEANING STEEL STRUCTURES, 
CASTINGS, BUILDINGS. 


MADE BY 


J, M. BETTON, 178 Washington Street, New York 


WRITE FOR “SANDCRAFT.” 


Sales Seis Saupte: & Mapping, 
4 Co., New St, La. Harron, R 
_e Franc isco and Los Angeles, Cal. 
8, Mo. Central Found 

oldeelt Bros. Co., Seattle, 
— = ere Ran 


Freres & Co., Paris 
oon "tae 


don. Eng. Pneumatic Tool Co., St. Petersburg, Russia 


Agar, Cross & C. Ltd., Argentine Republic. 





Maxwell & Moore, Inc., New York, for 
A. ki rest Co., Gages 


T 
A 
K 
mote | | & 


‘Corby Supply Co., St. 
Supply Co. u The 
ash Frederic B. Stevens, Detroit 
d Co., Montreal and Toronto, Canada. 
nce. Consolidated Pneumatic Tool 


WHY NOT USE THE 


POWELL Air Gun Valve 





Blows your work bench, machine tool, in fact 
everything, perfectly clean. Operation is another 
case of ‘‘Press The Button.” 


rder a sample. 


The Wm. Powell Co., Cincinnati, 0. 





:¥ ANKS For Air Pressure, Oxy- 
gen and Hydrogen 
Gasoline Tanks 


For Automobiles and Motor Boats a Specialty 
Write for new Price List 





Columbus, 





Fen- 


SEAMLESS STEEL 
SHELLS AND SHAPES 





SPECIALS 10 ORDER 
LEAKLESS-RIVETLESS 


JANNEY, STEINMETZ & CO., «= 


Ss 





PHILADELPHIA 








BRANCH-NEW YORK 








































































































































































Blowing Engines. 


Cooper Co., C. & G. 
Galigher Machinery 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Brakes, Air. 
Westinghouse Air Brake Co. 
Channelers. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Charging Stations. 


Baldwin my aah Works. 
Porter Co., K. 


Coal Cutters. 


Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 


Coal and Ore Elevator Buckets. 


Clark Co., W. J. 
Galigher Machinery Co. 


Compressors, Air and Gas. 


Bury Compressor Co. 
Chicago Pneum. Tool Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Gardner Compressor Mfg. Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Pangborn Co., Thomas W. 
Powell Co., Wm. 
Stearns- Roger Mfg. Co. 
Sullivan Machinery Co. 
Westinghouse Air Brake Co. 
Compressor Fittings, Air and Gas. 
Chicago Pneum. Tool Co. 
Galigher Machinery Co. 
Gardner Compressor Mfg. Co. 
Mason Regulator Co. 


Co. 





Powell Co., Wm. 
Republic Rubber Co. 


Compressor Regulators. 
Chicago Pneum. Tool Co. 


Gardner Compressor Mfg. Co. 


Mason Regulator Co. 
Core Drills, Diamond. 

Sullivan Machinery 
Core Drills, Diamondless. 


Galigher Machinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Core Making Machinery. 


Co. 


Pangborn Co., Thomas W. 
Corliss Engines. 
Cooper Co., C. & G 


Galigher Machinery Co. 
Sullivan Machinery Co. 
Drilling Machines, Pneumatic. 
ing ae Pneumatic Tool Co. 
Galigher Machinery Co. 

Ingersoll-Rand Co. 

McKiernan Drill Co. 

Pangborn Co., Thomas W. 

Stearns-Roger Mfg. Co. 

Sullivan Machinery Co. 
Drill Sharpeners. 


Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 
T. H. Proske. 


Dust Exhaust and Collector Systems. 


Pangborn Co., Thomas W. 
Electro-Pneumatic Machinery. 

Galigher Machinery Co. 

Ingersoll-Rand Co. 

Stearns-Roger Mfg. Co. 
Engine Room Appliances: 

Galigher Machinery Co. 
Fans, Ventilating. 

Galigher Machinery Co. 
Sullivan Machinery Co. 





Foundry Appliances. 
Chicago Pneumatic Tool Co. 
Curtis & Co., Mfg. Co. 
Ingersoll-Rand Co. 
Pangborn Co., Thomas W. 
Foundry Facings. 


Jos. Dixon Crucible Co. 


Graphite Commutator Brushes. 
Jos. Dixon Crucible Co. 


Graphite Crucibles and Retorts. 
Jos. Dixon Crucible Co. 


Graphite Greases. 


Galigher Machinery Co. - 
Jos. Dixon Crucible Co. 


Graphite Paint. 


Galigher Machinery Co. 
Jos. Dixon Crucible Co. 
Hammer Drills. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
MecKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Hammers, Calking and Chipping. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Oldham & Sons Co., Geo. 
Pangborn Co., Thomas W. 
Stearns-Roger Mfg. Co. 
Hammers, Riveting. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Oldham & Sons Co., Geo. 
Pangborn Co., Thomas W. 
Stearns-Roger Mfg. Co. 
Helmets, Sand Blast. 


J. M. Betton. 
Pangborn Co., Thomas W. 
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Brown & Seward 


EDWARD C. SEWARD ROBERT B. SEWARD 


E. CLARKSON SEWARD 


PATENTS 


and 


PATENT CAUSES 


OFFICES: 


261 Broadway : NEW YORK 











Dixon’s Pipe 
Joint Compound 


will be found better than red 
or white lead for the making 
up of all threaded connections. 


Dixon’s Compound is a lubri- 
cant rather than a cement and 
so not only assists in making 
tight joints, but permits of 
easy disconnection. 


Booklet 188-D free on request. 


JOSEPH DIXON CRUCIBLE COMPANY 
JERSEY CITY, N. J. 








NOT EFFECTED BY HEAT, COLD, 
DUST, DIRT OR DAMPNESS. 


A pneumatic eleva- 
tor with no gear, no 
belt, no motors, no 
pulleys, no repairs to 
wear out, break, 
burn out or need 
attention. 


Absolutely Safe 


Cannot drop either 
from overload or 
failure of air sup- 
ply. Cannot over- 
travel and wreck 
itself, being stopped 
by aircushions with 
no jar at either level. 
Hoisting and low- 
ering speeds have independent regulators. 
FIRE, WEATHER AND FOOL PROOF. 


PUT ’EM ANYWHERE. 


Curtis & Co. Mfg. Co. 


1590 Kienlen Ave., ST. LOUIS, Mo. 















































AIR COMPRESSORS 


ALL STYLES—ALL SIZES 


EMBODYING LATEST IMPROVEMENTS 


ROCK DRILLS 


McKIERNAN DRILL CO 
115 Broadway, New York City 
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Engineering -Contracting 
tells how all classes of work are done so as to save money and 
make money, and it gives itemized prices covering every detail of 


the construction. These are taken from the private records of men 
having charge of the work and are reliable and valuable. Thisisa 


Methods and Cost 


periodical and the only one of its kind in the world. 
regularly (and in nearly every case the files are kept for perma- 
nent binding) by more persons interested in engineering construction 
than read any other single periodical.—Price $2.00 for 52 issues. 


Engineering-Contracting 


355 Dearborn Street, Chicago 


SAMPLE COPIES— FREE 


It is read 














Hoisting Machinery. 


Galigher Machinery Co. 
Lidgerwood Manuf. Co. 
Sullivan Machinery Co. 


Hoists, Air. 


Chicago Pneumatic Tool Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 


Hose Coupling and Clamps. 


American Metal Hose Co. 
Chicago Pneumatic Tool Co. 
Clark Co., W. J. 


Cleveland Pneumatic Tool Co. 


Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Sprague Electric Co. 
Sullivan Machinery Co.- 
Westinghouse Air Brake Co. 


Hose, Sand Blast. 


Pangborn Co., Thomas W. 


Hose, Steam and Air. 


American Metal Hose Co. 
Chicago Pneumatic Tool Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Goodrich Co., The B. F. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Republic Rubber Co. 
Sprague Electric Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 


Lecomotives, Compressed Air. 


Baldwin Locomotive Works. 
er age Machinery Co. 
Port K, 


r Co. 
Labiiontieg Graphite. 


Jos. Dixon Crucible Co. 
Galigher Machinery Co. 


Lubricating Greases. 


Borne, Scrymser. Co. 
Fiske Bree Refining Co. 
Galigher Machinery Co. 


Lubricating Oils. ‘8 
Atlantic Refining Co. 
Borne, Scrymser Co. 
Continental Oil Co. 
Fiske Bros’. Refining Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Standard Oil Co. 
Vacuum Oil Co. 


Lubricators. 
Powell Co., Wm. 


Magnetic Separators. 
Pangborn Co., Thomas W. 


Meters, Air. 
Ingersoll-Rand Co. 
Metric Metal Works. 
St. John, G. C. 


Mining Machinery. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 


Motors, Air. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 


Nozzles, Air and Sand. 
Curtis & Co., Mfg. Co. 
J. M. Betton. 
Pangborn Co., Thomas W. 


Oil Cups. 
Galigher Machinery Co. 
Powell Co., Wm. 


Ore Concentrating Machinery. 
Galigher Machinery Co. 
Stearns-Roger Mfg. Co. 


Pile Drivers, Pneumatic. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 








Pipe Joint Compound. 


Galigher Machinery Co. 
Jos. Dixon Crucible Co. 


Plug Drills. 


Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 

Oldham & Sons Co., Geo. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 


Pumping Systems, Pneumatic. 


Bury Compressor Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 


Pumps, Air. 


Cameron Stm.Pump Wks,A.S. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 


Pumps, Pneumatic Displacement. 


Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 


Pumps, Steam. 


Cameron Stm.Pump Wks, AS. 
Galigher Machinery Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 


Quarry Machinery. 


Bury Compressor Co. 
Cameron Stm.Pump Wks,A:5S. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
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ENGINEERING News 


FOUNDED 1874 


The Leading Engineering Paper of the World 


For Engineers, Architects, Draftsmen, Contractors, Manufacturers, Pur- 
chasing Agents, Government and Municipal Officials 


Stands for progress, character and the highest ideals of the Engineering profession. 
Covers the broad field of Engineering more comprehensively than any similar publication. 
The most ably edited and most widely quoted technical journal in the world. 


Nearly 2,000 pages of text amply illustrated with photographs and drawings, and 450 pages of 
authentic Construction News notes. 


The principal medium for “Situations Open,’’ ‘‘Situations Wanted”’ and ‘‘Proposal’’ advertising. 
A subscription is an investment—not an expense. 


SUBSCRIPTION PRICE 


DOMESTIC, $5.00 Per Annum CANADA, 7.00 Per Annum 
FOREIGN, (Regular Edition) » = ~ = = - - $9.00 Per Annum 
FOREIGN (Thin Paper Edition, Construction News Omitted) . ° 7.00 Per Annum 


A Sample Copy Sent on Request to Any Address. 
Can You Afford to be Without the Most Important Journal Devoted to Your Profession ? 


PUBLISHED EVERY THURSDAY AT 


220 BROADWAY NEW YORK CITY 





Oldham & Sons Co., Geo. 
Stearns-Roger Mfg. Co. ESTABLISHED 1895. 
Sullivan Machinery Co. 

Reducing Valves. 


Mason Regulator Co. 
Rock Drills, Air and Steam. é 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 


Stearns-Roger Mfg. Co. THE ORGAN OF THE 
Sullivan Machinery Co. 


k Drills, Electric-Air. . : 

ee Gees Co. Stone, Marble, Slate, Lime, Clay, and 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. Cement Trades. 


Sand Blast Machinery. 
Curtis & Co., Mfg. Co. 
J. M. Betton. 
Ingersoll-Rand Co. 
Pangborn Co., Thomas W. 


Sand Blast Systems. Quarry Owners and Managers, Architects, 


s ae Co, Thomas ve Engineers, Surveyors, Stone 
a and Conveying Ma- Merchants, Etc. 
Pangborn Co., Thomas W. 


Sand Riddling Machines. 


— CIRCULATING AMONGST — 


Chicago Pneumatic Tool Co. Price, 6d. Monthly. Subscription, 7s. 6d. per 
Pangborn Co., Thomas W. 
Stone Tools, Pneumatic. annum, post free. 


a Pneumatic Tool Co. 
een IR my pa al a Advertising Rate on Application. 
McKiernan Drill Co. 
Oldham & Sons Co., Geo. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 


Tools, Pneumatic. — OFFICES — 
Chicago Pneumatic Tool Co. 


Ingersoll-Rand Co.” 30 AND 31 FURNIVAL STREET, 
Oldham & Sons Co.” Geo. HOLBORN, LONDON, E. C. 


Pangborn Co., Thomas W. 
Stearns-Roger Mfg. Co. 
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Mining and Scientific Press 


Controlled by T. A. RICKARD Batters | COURT ERAN DEALS 


ESTABLISHED 1860 PUBLISHED WEEKLY 


Devoted to the science of mining and metallurgy the appli- 
cation of geology to mining, and of chemistry to milling. Special 
correspondence from the principal mining centres of the world 
including London, Johannesburg and Melbourne. 





SUBSCRIPTION RATES PER YEAR: 
United States and Mexico, $3.00 Canada, $4.00 


All other Countries in Postal Union, $5.00 


SEND FOR SAMPLE COPIES 


667 HOWARD ST., SAN FRANCISCO. 








For the Lubrication of Air Compressors 


OILS .OF SUPERIOR QUALITY 


Are Required. 


“Aeroil?? anu **Paragon’’ 


AIR COMPRESSOR OILS 
Are Superior Oils. 


AIR and STEAM CYLINDER and VALVE 
DRILL OILS OILS 


—— MADE _BY —— 


BORNE, SCRYMSER COMPANY 


80 South Street, NEW YORK 
FALL RIVER PHILADELPHIA 
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“OLDHAM” THE ST. JOHN 


Indicating and Recording 
CHIPPING & 


RIVETING HAMMERS A | a M E B E R 


> Pneumatic Stone = 
Tools and a: | Measures 


Quarry Tools. ee ee) Alot 
2 — | ett the Air” 


at all 
Write for prices and ++ £0) 
list of users. = Sel Pressures 


Tools shipped on (i | 
approval. ‘3 and 

oO a. Temperatures 

Geo. Oldham & “" 

Son Company, 


FRANKFORD, 


PruLa., Pa The accuracy of this meter is guaranteed. 


Manufacturers of Pneu- G. C. ST. JOHN 
matic Tools and 


Appliances. 140 Cedar Street, New York 


Send for 
Booklet. 























@estcott Proportional Meter 


WITH SPONGE DIRT AND MOISTURE COLLECTOR FOR MEASURING AIR 


In Any PN sii Na At Any 
Volume up |  __ Pressure up 
to 4,000 A EE mt to 500 Ibs. 
cubic feet al | = per square 
per minute gg aca nat “ae inch 




















—— MANUFACTURED BY — 


Metric Metal Glorks : : Grie, Pa. 
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** Gasoline Driven Compressors 


Solution of Isolated Compressed Air Power Units 


? 


Self Contained. 
Highly Efficient. 
Direct Connected. 

Simple. 
Reliable. 


An ideal type for rail- 
road yards, tank builders 
and general structural 
work orwhere compressed 
air is required for any 
purpose. These machines 
are built in capacities of 
70, 105 and 150 cubic feet 
of free air per minute at 
100 pounds pressure. 





Write For Full 
Particulars. 


MANUFACTURED BY 


CHICAGO PNEUMATIC TOOL COMPANY 


CHICAGO 


Branches Everywhere 


NEW YORK 








WESTINGHOUSE 
Air 4 
Compressors 


The best small air compressors 
made for service where extreme 
simplicity, minimum weight, 
extraordinary durability and 
low maintenance cost are gov- 
erning considerations. By mod- 
ifying the standard sizes of air 
cylinders, a wide range of ser- 
vice is afforded. 


Our publication No. 9012 
illustrates many interesting 
applications of Westinghouse 
Compressors, and contains 
valuable tables of useful in- 
formation for users of com- 
pressed air. Send for it. 


Westinghouse Port- 
able Compressor. (Air 
Cylinder smaller than 
Steam Cylinder.) For 


High-Delivery 
Pressures. | 


The Westinghouse Air Brake Co., 


PITTSBURG, PA. 


Chicago St. Louis 
Hamilton, Ontario. 


Air- 


New York 
Canada: 





AIR COMPRESSORS 





CLASS B. S, 14x14x14 STEAM DRIVEN. 

Cut shows our new type of Single 
Steam Driven Air Compressor, Bored 
Guide Type, with deep heavy Subbase, 
Cylinders directly supported, Balanced 
Crank, making an entirely self-contain- 
ed unit; will operate equally as well on 
timber cribbing as on Concrete Found- 
tion. 


The Modern Straight-Line Compressor. 


Bury Compressor Co. 
Send for Catalogues. ERIE, PA. 





Drexel Bldg., Phila. 39 Cortlandt. St.,N.Y. 
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